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At Parks you learn not 
only how to do things 
but why they are done. 





PARKS AIR COLLEGE was founded 
August 1, 1927. 


Has enjoyed full Federal approval 
longer than any other aviation school. 


Is accredited in its Aeronautical Engi- 
neering School by the Illinois Super- 
intendent of Public Instruction. 


Is accredited by the United States 
Office of Education of the Federal 
Security Agency. 


Graduates are qualified educationally 
for appointment as flying cadets in the 
U. S. Army Air Corps and for flight 
training in the U.S. Naval Air Reserve. 
Has a capacity enrollment of 300 com- 
mercial aviation students, 216 U. S. 
Army Air Corps flying cadets and 
48 enlisted mechanics. 

Has its own airport with a school 
plant of 25 buildings devoted to school 
purposes entirely, also two fields of 
268 acres and 96 acres for military 
flight training. 

Has a faculty of 82, each especially 
qualified for his particular field of 
instruction. 





You'll find at Parks opportunity for 
original, creative a essential 
qualification for successful leadership. 
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DARE Yourself 


with PARKS LEADERSHIP TRAINING 


I’ you desire to climb to positions of 
trust and responsibility in commercial 
aviation, you must prepare yourself for 
that goal. For it’s your individual pre- 
paredness — your preparation training — 
that largely determines the extent of your 
success in later life. 

Therefore, select your school most care- 
fully. Then you can be assured in advance 
of adequate preparation for leadership in 
your chosen industry. 

The purpose of Parks Air College is to 
provide you with a solid foundation of es- 
sential technical skills, plus a well-rounded 
background of the knowledge and the 
understanding of basic principles we 
in aviation’s development. You lear#not 
only how to do things, but why they are 
done. You develop your capacity for inde- 
pendent, creative thinking —an essential 
qualification for successful leadership. 


As proof of the value of Parks leader- 
ship training, you'll find an active demand 
in aviation for all Parks graduates. Also, 
you'll find that former graduates have 
moved up to such advanced positions as 
chief engineer, chief meteorologist, chief 
pilot, captain, first flight officer, traffic 
manager, factory manager, service man- 
ager, sales executive and many, many 
others of importance and responsibility. 

Parks offers you four courses, each pro- 
viding basic preparation for advancement 
in a major field of aviation. They are: Pro- 
fessional Flight and Executive, Aviation 
Operations and Executive, Aeronautical 
Engineering and Maintenance Engineering. 


We invite you to send for complete 
information which is included in the free 
64-page catalog. Send the coupon or a 
post card request today. 


PARKS AIR COLLEGE East St. Louis, Illinois 


Section PA-3 
PARKS AIR COLLEGE 
East St. Louis, Illinois. 


Please send me details of four major 
courses in commercial aviation training. 


Se eee 


City. 





WITH THE EDITOR 


about American aircraft being so in- 

ferior as to be good only for behind- 
the-lines training purposes. More than 
anything else, such talk is “for benefit of 
the press” and for gullible senators and 
congressmen on whom new appropria- 
tions for war materials depend. 

Warplanes designed and built in this 
country are the finest aircraft in the 
world. The controversy raging over them 
concerns not the planes themselves, but 
their military equipment. Admittedly, 
American planes always have been poorly 
armed; FLYING AND PopuLarR AVIATION has 
called attention to that fact many times, 
even before the present war began. Bri- 
tain’s Royal Air Force deserves far more 
credit than it is getting for visualizing the 
need for eight machine guns on its fight- 
ers and power-driven gun turrets on its 
bombers. But neither the French nor 
Germans—nor the United States—heeded 
the British until the R.A.F. virtually beat 
off the Germans single-handed with that 
tremendous firepower. Rest assured that 
new American fighters and bombers are 
taking advantage of that lesson. 

On the other hand, neither the British, 
French, Nazis—or the U.S.—did anything 
about armor-plate until actual warfare 
proved the need for it. With the excep- 
tion of the Germans, all the aforemen- 
tioned did nothing about rubber, bullet- 
sealing gasoline tanks until actual combat 
cost the Allies hundreds of planes due to 
gasoline fire. You can be sure the U.S 
Army and Navy are getting all these vital 
features on new aircraft. 

Other than the above, American mili- 
tary aircraft are superior to anything fly- 
ing—anywhere. The newest types now 
being built for the British and ourselves 
are armed to the wingtips, armored and 
have rubber tanks. They will outperform 
and outfight anything in the air, news- 
paper columnists and authorities-on-any- 
subject to the contrary. High-speed pro- 
duction is our big goal now and it is just 
beginning to roll. 

* 


[sre take too literally recent talk 


* * 


UR authors prove an interesting lot 

from time to time. We'd like to tell 
you more about them but they’re usually 
pretty close-mouthed and elusive about 
themselves. Like E. Jay Doherty, for in- 
stance. We discovered, via the grapevine, 
that he gave the British a pint of his 
blood the other day. Not long before 
that Ed Churchill quit his job at Para- 
mount Studios and went to work for him- 
self (but not before he’d been talked into 
writing some sort of script for a Z-pic- 
tre or something). Meanwhile, we asked 
William Hurd Barrett for a picture of 
himself the other day and the return mail 


(Continued on page 87) 
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AVIATION CAREER 


Offers You 


aad 


Set 


IN THE VERY CENTER AND A VERY IMPORTANT PART OF SOUTHERN CALIFORNIA'S 
GREAT AIRCRAFT INDUSTRY IS LOCATED CURTISS-WRIGHT TECHNICAL INSTITUTE 


Established in 1929. in twelve years this fa- 
mous school has come to be recd§nized as the 
nation’s leading institution in the training of 
Aeronautical Engineers and Master Mechanics. 
Mr. Donald Douglas. President of the great 
Douglas Aircraft Company. chose this school 
for his own son's training which pointedly in- 
dicates the high standing this school has at- 
tained in the aircraft industry. 


You. who plan to invest in a course of career 
training. to prepare yourself for the future. must 
determine in advance what the returns will be 
on your investment before you put cash on the 
line. This is imperative since your choice of a 
school in which to take your training will deter- 
mine how much money you will make all the 
rest of your life. Your whole future in aviation 
depends on your training. 





Curtiss-Wright Tech's career training is care- 
fully designed to do just one thing:—TO MAKE 
MORE MONEY FOR YOU so upon graduation 
you can be independent and self-supporting for 
life. For years our hundreds of successful grad- 
uates have proven that Curtiss-Wright Tech 
training gets results and always pays. It has 
provided them with a profitable occupation and 
secure future since it trained them in advance 


CURTISS 
TECHNICAL WA 


‘ teoh 


A 


for the highest position they could ever expect 
to occupy. It can do the same for you. 

Aviation needs trained men. They are in de- 
mand and at a premium. Advancements for them 
are rapid, especially here in Southern California 
where there are over $234,000.000.00 in unfilled 
aircraft orders on hand and where over fifty per 
cent of all aircraft manufactured in the United 
States is made. You can get in on the ground 
floor by training now. BUT you must choose the 
right school for your training. 

Our graduates are obtaining immediate em- 
ployment and the demand for them far exceeds 
the supply. We honestly believe that every stu- 
dent who enrolls here will be able to obtain. 
with our assistance. immediate employment 
upon graduation. This school has never guaran- 
teed or promised positions for its graduates, but 
practically every graduate has obtained imme- 
diate employment, and is advancing steadily. 

W ARNING!—"don't miss the boat.” The great- 
est opportunity of your lifetime exists today! 
There never was such an opportunity in avia- 
tion for you: there may never be another. A 
position awaits you. Insure for yourseli a steady 
income and independence for life. Send in your 
enrollment today before you “miss the boat.” 


ASU 
Y INSTITUTE 








GRAND CENTRAL AIR TERMINAL 1225 ae GLENDALE (LOS ANGELES) CALIF. 
UNDER PERSONAL SUPERVISION OF MAJOR C. C. MOSELEY, OWNER, SINCE ITS ESTABLISHMENT IN 1929 


Contractor to the UV. S. Army Aa Conrad 
Otfering specialized and proven training in 
AERONAUTICAL ENGINEERING 

D MASTER MECHANICS 


NO FLYING INVOLVED 


Without cost or obligation send me full information and catalog on the course checked below. 


Qi : () AERONAUTICAL ENGINEERING — MAJOR MASTER AVIATION MECHANIC—MAJOR CAREER COURSE (1 Y 
” CAREER COURSE (14 MONTHS) i Q eee 
, Specialized Airplane Manu- 


» Post Graduate Aeronautical Engineering 
Course (815 months) = 
D pe Blue Print Reading 
QQ tacturing & Maintenance \){/Course, home study (4 
Course (8 months) ~ months) 


— 


‘Specialized Aircraft Sheet 


Specialized Aircraft Engine { 
\ {/Metal Course (314 months) 


Course (8 months) 
+ 


KD Aeronautical Drafting Course. home study 
LY (4 months) 


V.. 


aod Coupon 
TODAY! 


NAME ADDRESS — 
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How about those Funnyboners? I want to hear more about those mistakes you made 
while learning to fly. Send ’em in, pals—here’s your chance to confess and tell us why 
your instructor’s hair turned white over night. 





Major Al Williams, alias ‘‘Tattered Wing-Tips,’’ Mégr., 
Gulf Aviation Products, Gulf Building, Pittsburgh, Pa. 





FUNNYBONER DEPARTMENT 
Here’s a boner I pulled while learning 
to fly: 

I'd had about 2 or 3 hours’ dual instruc- 
tion and was practicing landings with 
my instructor. I'd completed several pretty 
good ones and was approaching the run- 
way for another, when the instructor 
took over the controls. 

I thought he intended to keep the con- 
trols—and he thought I'd take them 
right back again. The result was a very 
bumpy, but successful landing, with no- 
body at the controls at all! 

Winton Smith, Mamaroneck, N. Y. 


DON’T TRY THIS ONE 
IN YOUR BATH TUB! 
The hot water tap on a bathtub will fill 
it in 4 minutes. The cold water faucet 





will fill it in 6 minutes. And the drain in 





made your solution even purer than you 
thought possible. 

You might remember this experiment 
the next time you're buying oil for your 
plane. For though many oils look ex- 
actly alike, you'd be surprised how much 
extra impurity you can sometimes get 
out of them. 

We know, because we refine Gulfpride 
by means of a special process—the Al- 
chlor Process. And tests have shown that 
this Alchlor Process removes up to 20% 
more of the carbon and sludge formers 
found in oil! 

Yes, we know that by taking the extra 
time and trouble, we can get a lot of 
extra impurities out of oil. That’s why 
Gulfpride is the finest oil you can put 
into your motor! 


THIS MONTH'S WHOPPER (4 Stars) 
Dear Major: 


I had an old Jenny once, and for the last few 
years she’s been setting out in my 


of reproachful like and she says: ‘“‘Say, Pop, 
who fed me that G.A.G. anyway?” 


“Well,” I says, ‘that don’t answer my 
question. All by yourself you took off and 
all by yourself you spent all day in the city 
and all by yourself you come back again. 
Now what’s the story?” 


Well, this is Jenny’s story: — “‘Pop, I met 
an Army Bomber—the handsomest Army 
Bomber! His approach was perfect. He 
wiggled his ailerons rather flirtatiously and I 
wiggled mine back. If it hadn’t been for that 
G.A.G. I'd have been more of a lady! 


“We glided along together—even had a 
couple of wing-overs. Then—then—well he 
settled down on a soft cushion of air and 
flipped his flippers invitingly. Pop, can you 
imagine how I felt? A dashing Army Bomber 
flipping his flippers at me, an old Jenny! And 
honestly, Pop, I'd reached the burble point 
so to speak. I felt like making a power dive 
for him, but I restrained myself and instead 
I just settled down too. 


“Talk about speed, Pop! They must use 
G.A.G. in the army too. I'm afraid I com- 
pletely forgot my excellent train- 
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the bottom of the tub will empty it in barn. Sorta hated to junk her be- Pa ing, because after a bit of stalling 
8 minutes. cause we'd had some good times ass C around I— well—I’m afraid | 

With the drain open and both cold and together, Jenny and me. egy ‘ae a> skidded a little. 
hot water taps on, how long will it take I was thinking about that the : we = “And I don’t care if I am a bit 
to fill the cub? other day—about getting old, I & 5 _* “ the worse for wear. Although my 
mean—when I spied a story about (p S wings are a trifle tarnished and I 


YOU'D BE SURPRISED HOW YOU 
CAN CLEAN UP 

If you remember your high school chem- 
istry, you'll recall that one of the first 
things you were taught was how to use 
a filter paper. 

Probably one of your first experiments 
was when you took a cloudy, muddy 
solution and filtered it through a rough 
filter paper. You found that the solution 
came through crystal clear, and that the 
filter paper was stained dark by the residue. 

But then, even though your filtrate 
was crystal clear, you again filtered it, 
this time through a finer paper. And this 
time, though the appearance of the solu- 
tion was just as Clear as before, you found 
to your surprise, that a fine residue had 
been left behind on the filter paper. You'd 





G.A.G. Well, it looked like this 
was just the medicine my Jenny 
needed. So I hauled her out of the 
barn and filled her up with G.A.G. 
And then the trouble began. 


Say, I didn’t hardly have time to get out 
of the way before little Jenny perked right 
up and the next thing I know she’s circling 
over the barn and heading off towards the city. 


All day long I waited pacing up and down 
the barn floor, and it was long abour sun- 
down when I heard a funny kind of sput- 
tering and there comes Jenny. 


Gosh, Major, that ship looked like it had 
met a couple of hurricanes with a tornado 
in the middle and when I got her back into 
the barn and kind of got over being so 
scared I says to her: 

“Jenny, I allus said you was a well-behaved 
little ship. And you was. Now, where’ve you 
been all day?’’ And Jenny looked at me kind 





can't hold my nose as high as be- 
fore; although my struts and spars 
aren't what they once were; al- 
though my landing gear has 
collapsed and my shock absorbers 
were shocked off; although my motor is 
dead and my prop won't go ‘round; I still 
say: More power to G.A.G.!” D. D. 


P. S. G.A.G. don’t need no more power! 





Gulf Oil Corporation and Gulf 
Refining Company... makers of 


\ GULF 
) AVIATION 
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WE CAN'T SUPPLY DEMAND FOR OUR GRADUATES 


“I am a California Flyers Graduate.”’ |t means some- 
thing to say that. It means that aviation wants you to the 
extent that over 96% of all California Flyers graduates 
are employed in the industry and that it is impossible to 
supply the demand for our graduates, It is a passport 
into aviation. Secondly, it means that you are a man 
marked to succeed like the California Flyers graduates 
before you. And that is what really counts. 


Why does a California Flyers man stand so high? It 
is obvious once you have heard the complete story of this 
famous school. Its founders believe that aviation should 
be taught in a school where the student remained an indi- 
vidual—learning aviation as it pertains to his individual 
ambitions and qualifications, and by so doing preparing 
him for the responsibilities of leadership. This way the 
graduate is prepared to meet today’s aviation problems 
and to contribute to tomorrow’s aviation advancement. 
This is the way today’s leaders learned. Only this way can 
a training program be built for the industry, on industry’s 
specifications. They believe too, that the entire field of 
aeronautics :—engineering, mechanics and piloting are 
all closely interwoven and that a student should train in a 
school that teaches all of these important divisions. Above 
all, they believe that aviation should be taught in an 
environment of aviation activity, taught where the great- 
est aviation developments originate, taught where there is 
the greatest number of men actively engaged in aviation. 
This is why California Flyers is located in the heart of 
the world’s aviation capital on the world’s busiest testing 
field. 


If this is the kind of school that you would like . . . 
friendly, efficient, modern and thorough; an aeronautical 
school operated by practical aviation men, you will be 
most interested in reading the complete story of Cali- 
fornia Flyers in the new 64 page catalog which tells 
today’s story of aviation at work, complete details of the 
training courses and just what it takes to be a California 
Flyers man. 


Contractors to the United States Army Air Corps... 
Approved by the C.A.A. of the United States Govern- 


e Write for new 
64 page catalog, 
get complete in- 
formation on all of 
California Flyers’ 
aviation training 
courses, tuition 
and employment 
opportunities. 











CALIFORNIA FLYERS.INC. 


SCHOOL OF AERONAUTICS 


« LEARN ABOUT THIS COMPLETE RANGE 
OF PRACTICAL CAREER COURSES 


CALIFORNIA FLYERS, INC., School of Aeronautics, a 
Los Angeles Airport, Inglewood, Calif. Dept. PA-3, 
Please send me your Catalog and Vocational Guide 
with complete information on training, tuition, liv- 4 
ing conditions and employment opportunities. I am 
over 16 and interested in the subjects, checked: 
Aeronautical Engineering 0 Airline Piloting 0 
Production Mechanics (Aircraftsheet metal)Q Aircraft Drafting 0 
Instrument and Radio Beam Flying O Master Mechanics O 

















Instrument Technician 0 a 
Name Age 

* Address a 
City State 





ment for Flight, Ground and Master Mechanics Courses UE BBR HR HRHEHE 
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A VETERAN AT TWO... Back in the early twenties, when ii Sey 
saat 3) im i 2 , Mil SSN \ Sod 
aviation was still in its adolescence, the supervisory personnel of the present rl = . 
Northrop Company was actively engaged in the aircraft industry. These men, = 

who are responsible for today’s Northrop planes, enjoy an average of over 
16 years of aviation experience. Though its corporate existence reaches 

back barely two years, today Northrop Aircraft, Inc. is a veteran at two. 
Now, when production is so all-important, this background of aviation eee ; 
a Starting from scratch in March, 1939, the greatly 
experience accounts for the records being established at the Northrop expanded Northrop plant will soon house more than 
plant. It is reflected, too, in the superior performance of Northrop built fos ene engages. Clean, an saan panentien 
speed, are manufactured planes and plane parts 


planes. This is another reason to WATCH NORTHROP. for the fighting forces of five democratic peoples. 


NORTHROP AIRCRAFT. INC. IS AN INDEPENDENT ORGANIZATION NOT AFFILIATED WITH ANY OTHER AIRCRAFT COMPANY, 


NORTHROP AIRCRAFT, INC. - NORTHROP FIELD, HAWTHORNE, CALIFORNIA, U.S.A. - CABLE “NORAIR” 
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THE AERONCA Super (chee 















ONLY AERONCA GIVES YOU ALL THESE FEATURES: 
NEW STREAMLINED BEAUTY ... NEW TWO-TONED 
CUSTOM INTERIOR... NEW LARGER AND MORE 
COMFORTABLE CABIN ...NEW ACOUSTI-CABIN 
ENGINEERED FOR QUIET...NEW PANORAMIC 
VISIBILITY ... NEW ENLARGED BAGGAGE COM 
PARTMENT . . . NEW CABIN TEMPERATURE CONTROL 
... NEW FINGER TIP CONTROL...NEW HOOD 
OPENS LIKE MOTOR CAR... NEW LONGER CRUIS- 
ING RANGE... NEW HIGHER CRUISING SPEED. 


4 AERONAUTICAL CORPORATION OF AMERICA 


E-3 MUNICIPAL AIRPORT, Middletown, Ohio. Cable Address: Aeronca, U. S. A. 
Exclusive Export Agents: AVIATION EQUIPMENT AND EXPORT, INC., 25 Beaver Street, New York City 
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YOU CAN CLIME vad CLIMB 


HIGHER pacrep 








IN AVIATION Now 




















A bigger industry, growing faster, means BIGGER jobs SOONER 












Aviation is bigger... bigger than anyone ever 
dreamed it would be in 1941. Our country’s 
huge preparedness program...the defense needs 
of other nations...the amazing spurt in private fly- 
ing...the ever-mounting demand for air transpor- 
tation of passengers, mail, express, and freight... 


will be the key personnel of the huge aviation in- 
dustry of the near future. 

This is your “once in a lifetime” opportunity. It 
calls for entering aviation as a trained man...able 
to perform practical duties at the very start. But 
far more important, it calls for a broad background 


SHORT 















—at Aero ITi-licensed* 
practical schools located 
ot New York City, Chico- 
go, and Memphis. Write 
or wire for details. 


*Exclusive, proven Aero!T! 
methods used. 
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BIG OPPORTUNITIES CALL FOR 


CK ACTION! SEND THIS COUPON J 













AERO INDUSTRIES TECHNICAL INSTITUTE 
$255 West San Fernando Road, Los Angeles, California 









Please send information on Aero ITI training for Aviation careers. I am 
interested in the following branch of Aviation: [] Aircraft Mechanics; 
0 Aeronautical Engineering; [) Undecided, please send more informa- 





together have pushed Aviation expansion and air- 


broader opportunities, swifter progress. True... 
more aircraft plants, bigger plants, speeded-up 
production, more planes in the air, DO mean more 
jobs...jobs by the thousands. But aviation is also 
calling for men who can soon direct other men, 
who can move up into supervisory posts, and who 


of knowledge and ability that you can draw upon 
to merit greater and greater responsibilities. 


a lifetime calling...a successful career. If you can 
see the bigger opportunities in Aviation NOW, 
you can easily realize the need for this training 
that matches your opportunity. Find out about an 
Aero I.T.I. course meeting your particular needs 
—send the coupon NOW. 


AERO INDUSTRIES 
TECHNICAL INSTITUTE 


5255 WEST SAN FERNANDO ROAD, LOS ANGELES, CALIFORNIA 


Five Courses In AIRCRAFT MECHANICS and AERONAUTICAL 
ENGINEERING — Including 12 Month Aircraft Mechanics Course 


tion. Years High School: 7) 1,() 2,00 3,(0 4. Years Coll (Liberal ar : 

Arts):01.02.03.0 4. Years heteuiins tties 5 1, O2 Approved by U. S$. Civil Aeronautics Board 

o304 

Name — —s. EXECUTIVE BOARD 

A ROBERT E. GROSS JOHN K. NORTHROP Cc. A. VAN DUSEN 








City, State a-39-PA 








Vice Pres., Consolidated 
Aircraft Corporation 


President 
Northrop Aircraft, Inc. 
These leading Aviation industry executives supervise the 
policies and operation of Aero Industries Technical Institute. 


President, Lockheed 
Aircraft Corporation 
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Makes it the 


Aviation School for You 


SPARTAN is setting the pace in modern 
equipment and training facilities... leaping 
ahead with a $475,000 expansion program 
that provides tremendous advantages for your 
aviation career. 


New Modern Training Planes— Eleven new planes, 
including four low-wing Fairchilds, considered the 
most modern training planes in the United States, have 
been added to the already large number available for 
flight students. 


New Instrument Technician Department with $25,000 
worth of special equipment has been established in a 


® Spartan training is based ¢ 





modern air-conditioned, fluorescent lighted laboratory. 


New Equipment—One of the most complete repair, service 
and overhaul departments with facilities for taking care of 
125 planes currently in use in civilian and military fleets ... 
Another new comfortable dormitory and recreation room 
...One of the most efficient new cafeterias in the South- 
west... New airplane paint and sand blasting shop... New 
eight-unit engine test house. 


Spartan offers you extra advantages for whatever field of 
aviation you choose—Flight, Mechanics, Engineering, Radio, 
Meteorology or Instruments. Next semester starts March 
31. Mail coupon now for 1941 catalog. 





SCHOOL OF AERONAUTICS 


DIVISION OF SPARTAN AIRCRAFT COMPANY 


Spartan School of Aeronautics — Captain Maxwell W. Balfour, Director 
Address Dept. PA31, Tulsa, Oklahoma 


Check Courses You Prefer— | 
D Air Transport Pilot | 


Send me poe new Catalog describing in detail the SPARTAN DC Maintenance Engineering 


courses I 


ave checked; also stating tuition and living expenses. © Aeronautical Engineering 


OC Instrument Technician I 
O Airline Service Mechanic I 
O Aircraft or Engine Mechanic 

1) Commercial Pilot i 
©) Instructor Rating I 
CD Air Transport Radio 

C Weather Analysis & Forecasting J 
C Aircraft Factory Mechanic _ § 
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Again as in 1917 we stand at the crossroads of a national emergency. But in 1941 cross- 
roads are sky roads where Douglas Airplanes speed the nation’s communications. Thanks 
to our airlines, industrial centers are now only hours instead of days apart. That means 


getting things done for national defense. Douglas Aircraft Co. Inc., Santa Monica, Calif. 
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of Defense 


Polly Smith phorn 


HE skilled hands of instru- 
ment technicians and aircraft 
mechanics form a connecting 
link in our vast system of in- 
dustrial communications 
which must be kept open at 


all times. 


These sturdy hands do not have 
a formidable appearance; yet, 
they are weapons of defense. 
They are the unseen pilots that 
guide and keep military planes 


and giant airliners aloft. 


Your hands may become your 
weapons of defense against the 
invasion of your peacetime job 


—if war comes. 


DALLAS AVIATION SCHOOL 
& AIR COLLEGE 


LOVE FIELD, DALLAS, TEXAS 


Major W. F. Long PA-3-41 
Dallas Aviation School 

Love Field 

Dallas, Texas 


Without obligation, please send your 
catalog to: 








The Heinkel He-!11K below, shot down by 


the R.A.F. was repaired and test flown 
(above). The He-IIIK is an easy target. 








The Messerschmitt Me-110 is being used both as a fighter and light bomber by the Nazis. 


British aeronautical engineers have 
released several highly interesting reports 
on German warplanes shot down by the 
R. A. F. This article is based on these. 


mation concerning German military 

airplanes has come—as might be ex- 
pected—from England. It has been de- 
rived from careful inspections made by 
British engineers who had the opportu- 
nity to survey in leisure and detail the 
remains of some 3,000 Luftwaffe airplanes 
that have been shot down on English 
soil. 

Most of these were pretty badly dam- 
aged. Some, however, got down in ex- 
cellent general condition. The result has 
been that virtually every type that has 
been used against England has come to 
be well known to the British. At least 
one of each type has been inspected, 
patched where patches were needed and 
flown again by British pilots so that full 
details of maneuverability, vulnerability, 
speeds, etc., became available to British 
fighter pilots. 

Most of this information also has been 
given out for public consumption in Eng- 
land and herewith we present a sum- 
mary of points disclosed in these inspec- 
tions of four standard types of German 
airplanes: the Messerschmitt Me-109 and 
Me-110, the Junkers Ju-88K and the 
Heinkel He-111K. 

Before narrowing the field to one ship 
it should be remarked that these German 
craft are not inferior creations. General 
workmanship is of the highest sort. 
There is no indication of the use of 
ersatz material—except where such er- 


Tine most interesting and definite infor- 


satz materials perform their work better 
than natural materials. Stories about 
wooden wheels on German ships, short- 
age of instruments, shortage of rubber, 
shortage of gasoline, all are branded false 
by the evidence of the German airplanes 
themselves. 

The British report that the German 
planes have radio equipment that is de- 
scribed as “bewildering in its profusion 
and complexity.” The best quality of 
rubber (a material in which many said 
Germany was exceptionally short) is 
found in an equal profusion. The British 
add that there is more rubber in German 
airplanes than in British machines. Tires 
are excellent, most of them made by Ger- 
man Dunlop or Continental factories. 

Fuel and oil found in the aircraft indi- 
cate no shortages in these vital essentials. 
Most of the German planes have the signs 
of 87 octane fuel stamped on their tanks. 
But invariably analysis of the fluid in the 
tank shows it to be of 90 to 92 octane— 
better than prescribed. Oil in German 
engines is used slightly longer than in 
British ships—but airline practice in the 
United States indicates that oil, unless 
fouled by bits of carbon or metal scrap- 
ings, is improved by use. 

Maintenance practices as shown by the 
German machines are ahead of either 
British or American at this time. Each 
particular system —electrical, exhaust, 
hydraulic, fuel, lubricants, etc.—has its 
own color on all pipes, fillers, levers and 
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The nose compartment of the Me-!10 covers 
four machine guns. Two cannon are below. 


controls appropriate to that service. For 
instance—all oil pipes are painted brown 
as are oil radiator connections, shutter 
controls in cockpits, etc. 

Here is the complete list: fuel, yellow; 
oil, brown; hydraulics, brown with red 
ring; glycol and water (motor coolant), 
green; oxygen, blue with two white 
bands; compressed air gun gear, blue 
with one red band; undercarriage gear, 
blue with two red bands. 

All overflow pipes or outlet pipes are 
painted blue with a band of the color of 
system they serve. All points of connec- 
tion where couplings can be loosened are 
painted on each side of the coupling with 
small red crosses. The beauty of the sys- 
tem is that it applies to all military craft, 
from evidence available. The fighters 
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and bombers had exactly the same mark- 
ings for similar systems. 

Now for specific types. Let us begin 
with the Messerschmitt Me-109. This is, 
as the world knows, a _ single-seater, 
single-engined fighter. The ship is really 
tiny with a wing span of 34 feet, length 
of 30 feet, but a weight of 5,500 pounds 
The Me-109 has been found with but one 
type of engine: the 1,150 h.p. Daimler 
Benz DB-601 which is a V-12 inverted 
liquid-cooled motor with electric igni- 
tion. 

Tests have shown that this airplane has 
a speed of 354 m.p.h. at 16,000 feet. It has 
a range of 450 miles at full speed—or 
about an hour and 15 minutes wide open 
At less than full throttle this duration 
can be almost tripled. 

Me-109s have been found with varying 
armament: either four machine guns, or 
two machine guns and two 20 mm. can- 
non. The latest types have two .312 cali- 
ber machine guns (this is the standard 
German infantry rifle caliber weapon) in 
the fuselage, slowed down by interrupter 
gear to fire between the three blades of 
the propeller. In the wings, firing out- 
side the propeller arc, are the two can- 
non. 

The airplanes have Germany’s stand- 
ardized VDM electrically controllable 
propeller—one of the world’s best and 
simplest types, incidentally. This prop 
has a hollow hub to allow the fitting of a 
cannon on the engine. But not a single 
German airplane thus far inspected has 
had such cannon firing through the pro- 
peller. Instead, the propeller hole is used 
to lead cooling air to electric generators 
at the back of the engine. 

The latest Me-109s have a reflector 
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sight (newest and most accurate gun 
sights to be developed) made by Carl 
Zeiss of Jena. The windshield is plate 
glass and not bullet-proof [bullet-proof 
windshields recently have been reported 
—Ed.]. The curved portions of the screen 
and the covering over the roof and sides 
of the cockpit is %s-inch Plexiglas. The 
hood is hinged to raise to the right for 
entrance to the cockpit. Sliding windows 
in the screen allow ventilation and visi- 
bility. The whole screen assembly flies 
off so a pilot can bail out if a spring latch 
is pulled. 

There is only one fuel tank—imme- 
diately behind the pilot in probably the 
most vulnerable position in a fighter air - 
craft. None of the Me-109s inspected 
in England have had the self-sealing type 
of tank and there have been many of 
these fighters shot down in flames because 
of the tank arrangement. Its position, 
well behind the center of gravity, neces- 
sitates constant changes in trimming of 
the airplane in flight as fuel is consumed. 

Flush riveting is used throughout the 
plane, as it was in all German craft in- 
spected here. The wings are held on the 
fuselage by only three bolts, but appar- 
ently are amply strong. Trim is attained 
by a moveable horizontal stabilizer (an 
anomoly in today’s more usual tabbed 
aircraft). Slotted flaps extend from the 
ailerons to the fuselage, their setting be- 
ing indicated by lines painted on the 
upper surface marked with 0, 10, 20, 30 
and 40 degrees. Handley Page wing tip 
slots extend some eight feet from the 
wing tip to the mounting for the wing 
cannon, giving slow speed aileron con- 
trol. 

The cockpit is comparatively barren. 


BRITISH COMBINE 





Shot down to a belly landing, this Me-109 was sal- 
vaged by British for tests. 





Note No. 13 on fuselage. 


The pilot’s seat is adjusted by a lever on 
the left hand side. The control column 
is short, with a rubber grip and gun con- 
trols at the tip. Rudder pedals fit the 
whole foot with a flanged edge to prevent 
slipping. Brakes are operated by toe 
pressure. Also on the left is the trimming 
wheel and throttle controls. At right are 
oxygen bottles and lines, a hang gear for 
the main wheel retraction—this is man- 
ual with a simple, fool-proof worm or 
screw linkage. 

Instruments are adequate but not plen- 
tiful. They include two sensitive al- 
timeters, a turn and bank indicator, a 
magnetic bowl-type compass, an airspeed 
indicator that reads up to 750 kilometers 
per hour (446 m.p.h.), a boost or manifold 
pressure gauge, fuel pressure and oil 
pressure indicators, motor coolant tem- 
perature gauge, a fuel tank capacity 
gauge and oil temperature gauge. The 
electric system included radio receiver 
and transmitter switches, formation 
lights, signal lights, instrument dash 
lights, etc. 

The wheels of the little plane are mag- 
nesium. The engine mount—with but 
four points of suspension for the engine— 
is a standard magnesium alloy forging 
with rubber shock absorbers for the mo- 
tor. German mechanics are able to make 
a complete motor change on bombers or 
fighters with these mounts and the care- 
fully designed control, fuel, lubricant, 
electrical connections, in less than two 
hours. Most British or U. S. engine 
changes mean that an airplane is out of 
action for at least 48 hours. 

The big point of interest is that the 
ships inspected thus far show how ex- 
tremely widespread is the German sys- 
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tem of sub-contracting. On one of the 
Me-109s it was discovered that 11 dif- 
ferent subcontractors had contributed 
parts. One of the Heinkel He-111Ks in- 
spected in England indicated that 27 sub- 
contractors had supplied parts. This is 
one of the methods adopted by the Ger- 
mans to get large-scale production of 
their aircraft—one that is being adopted 
in the United States as well. 
So much for the Me-109. 
tabulation on the Me-110: 
Span, 53 ft. 8 in. 
Length, 40 ft. 5 in.; empty, 9,900 Ibs. 
Height, 11 ft.; payload, 4,900 lbs. 
Wing area, 414 sq. ft.; gross, 14,800 lbs. 


Here is a 


LOADINGS 
Wing, 35.8 lbs. at take-off. 
Power (take-off) 6.44 lbs. 
Span, 4.9 lbs. 


PERFORMANCE 

Maximum speed, 365 m.p.h. 

Range at 15,000 ft.: at 301 m.p.h., 565 
miles; 201 m.p.h., 1,500 miles; 175 m.p.h., 
1,750 miles. 

Obviously this airplane is in another 
class altogether than the Me-109. It is the 
best-looking, best-armed, best-built and 
best-equipped of German fighters inves- 
tigated thus far—although even better 





machines are said to be in the immediate 
offing in Germany. The superlatives are 
those of the British engineers who ex- 
amined it. 

Construction of the Me-110 is all metal, 
following the general practices of the 
Me-109, but here resemblance ceases. 
The pilot has a very complete set of 
instruments including a huge Paten 
gyro-compass mounted in the tail with 
repeater dials in both the pilot’s and gun- 
ner-bomber and gunner radioman cock- 
pits. The crew can be either two or 
three—depending on mission. This ship 
has been used as a short-range fighter, 
as a long-range fighter bomber and as 
a reconnaissance ship with cameras. 

Automatic wing-tip slots and slotted 
flaps are standard. Flaps are connected 
with the adjustable tailplane so that 
when flaps are lowered the tailplane is 
trimmed to counteract the change that 
otherwise would occur in the center of 
pressure on the wings. At the same time 
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Small No. 87 on Me-109's fuselage denotes fuel octane 
rating; 100 octane fuel has been found in some tanks. 


The “deadly” Junkers Ju-88K bomber has 


the ailerons are drooped to increase the 
drag and lift. 

All forward-firing armament of the 
Me-110 is in the nose. A cover that slides 
forward and lifts off hides four of the 
rifle-caliber machine guns mounted 
there. Two 20 mm. cannon are in a 
trough underneath the belly at the nose. 
The cannon are loaded by the radio op- 
erator-rear gunner from a sliding hatch 
in the floor at his feet. This gunner has 
a double machine gun firing backward 
over the tail. This gun has a field of 
fire 60° vertical and 120° horizontal and 
is the only rearward protection. 

There are ample engine instruments, 
a Sperry gyro horizon and turn and bank. 
The radio includes a short-wave trans- 
mitter for Morse or voice, a long-wave 
transmitter and receiver for Morse only 
and a loop receiver for homing and direc- 
tion finding. Finally there is a blind ap- 
proach receiver and indicator for the 
Lorenz system. All this weighs 358 





been shot down in numbers by the R.A.F. 


pounds and is standard for all multi- 
motored equipment whether fighter, 
reconnaissance or bomber. 

The maximum tankage for which pro- 
vision is made is 400.4 gallons or 1,820 
litres. Most of the Me-110s, however. 
have 282-gallon tanks, four in number 
with one in front and one behind the 
single spar inboard of each motor. The 
two front tanks hold 82.5 gallons each 
and the two aft tanks 58.3 gallons each. 

A curious fact is that the landing gear 
legs are not held up or down by locks 
as is standard with most other aircraft 
throughout the world. Hydraulic pres- 
sure alone does the job. This probably 
explains why so many German craft drop 
an undercarriage leg after combats with 
British fighters. In the battle a bullet has 
pierced a pressure line and the resultant 
loss of pressure releases the retracted leg. 

The Heinkel He-111K is Germany’s 
first modern bomber to go into service 

(Continued on page 64) 
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BRITISH COMBINE 
Commander of an R.A.F. squadron of "Hurricanes," this pilot has been 


credited with 23 Germans (swastikas on fuselage) and holds the D.F.C. 
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Literally, the war flies on. 


These pages contain latest 
photographs showing the aeri- 
al warriors of both sides in 


action, in victory and defeat. 





BRITISH COMBINE 
About to take off from carrier above are Blackburn "Skua" dive 


bombers. Also aboard are Fairey "Swordfish" torpedo planes (right) 
that torpedoed and sank Italian warships in harbor of Taranto. 
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BLACK STAR 
These German mechanics are patching over 
bullet holes in Me-109 made by “Spitfire.” 


Each of the 54 bars on the tail of this Messerschmitt marks a shot-down British plane. 


SCHOSTAL 
Bombs dropping from the Italian Savoia-Marchetti SM-79's 
above are destined for the British base at Malta. Bom- 
bardier (right) releases bombs with register-like device. 











BRITISH COMBINE 
German and British fighters in combat high over London left these white trails. The substance is 
cloud-like vapor formed by engines’ exhaust, causing atmosphere condensation at certain altitudes. 
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INTERNATION Al ' ais : , BRITISH COMBINE 
This R.A.F. pilot flew his ship 36 miles in this condition and landed safely. A Messer- These are the four .303 caliber machine 
schmitt shot away almost all of his ‘Hurricane's tail with its aircraft cannon. guns in the power turret of R.A.F. bomber. 


Numbers of Italian Cant patrol seaplanes (below) have been reported shot down in the Mediterranean. 











BLACK STAR 


Junkers Ju-52's like those above generally are used by German parachute troops. The Ju-52 is an 
old airliner widely used in Europe; some are in use in South America. They can carry I7 soldiers. 
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ACME ACME 
This unusual picture shows a Nazi war- First Italian bomber shot down in England was this Fiat BR-20. This ship was pow- 
plane packed inside an Italian bomber. ered with 1,000 h.p. Fiat engines, had three guns. Note American-built propeller. 


Below is first production Consolidated PBY for R.A.F. Unusual gun blister first was shown in April, 1940, issue. 
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BRITISH COMBINE 






BLACK STAR 


Many bombers being used against Italians by Greeks are French Potez A close-up view of a 20 mm. rapid fire cannon on a Nazi 
monoplanes. Almost all Greek warplanes were bought from the Allies. Me-109 is afforded above. Pilot's mascot is a lion cub. 
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Shot down by R.A.F. fighters in Africa, this Italian Savoia-Marchetti bomber is going to junk heap. 


British air gunners practice by shooting dummy gun at Nazi plane models (note wide selection) 
BRITISH COMBINE 
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This rare action photograph, taken from another German bomber, shows a 
British "Spitfire banking under a Dornier Do-215 raider after firing burst. 


One of the war's most striking pictures is that at right showing fall- 
ing “Hurricane with wing shot off and pilot bailing out (top center). 


Among newest German warplanes is the Focke-Wulf FW-158 twin-engined 
fighter below. It is in class of Me-!10. Note guns along fuselage. 


SCHOSTAL 


An officer of the R.A.F. bomber command (below) is 
pinning tiny flags on a map of the European conti- 
nent in spots where British bombers have raided Nazi 
objectives. Notice marked targets in northern Italy. 


BRITISH COMBINE 
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One of the first mod- 
ern successful plastic 
planes is this Clark 
F46-A monoplane, 
built of “Duramold." 





PLASTIC PLANES 
ARE NEXT 


by A. W. BERNSOHN 


With American and British military men clamor- 


FTER experts said plywood wouldn't 

do for airplanes the material ducked 

into experimental laboratories, took 
on a new form and emerged today’s most 
rapidly rising aircraft structural mate- 
rial. It’s the so-called “plastic” plane. 

In those laboratories it found new ad- 
hesives, new finishes. They gave it new 
properties and permitted new manufac- 
turing methods. Result: It’s superior to 
metal in many ways. One of the more 
important properties, from the military 
standpoint, is that plywood structures 
are damaged considerably less by con- 
centrated gunfire than are all-metal air- 
plane structures. 

The United States has a tremendous 
supply of the labor and raw materials 
that these airplanes require. Cost and 
production time are hacked ’way down. 
Even at this stage, in the new plywood 
airplane’s infancy, man hours have been 
cut 25 per cent. The material doesn’t 
have metal’s expensive bottleneck, rivet- 
ing. 

Aerodynamics of plywood - molded 
planes are tops. Surfaces are satin- 
smooth, free from the rivets, wrinkles 
and lap joints which cause 30 to 50 per 
cent more profile drag than a smooth 
skin. Well-designed planes with plastic 
fuselages, wings and fixed tail units, re- 
quire at least 25 per cent less power at a 
given speed than comparable all-metal 
planes. Improved surface of one model 
showed its cruising speed to be 125 m.p.h. 
with the same power an ordinary com- 
mercial plane requires to travel at 95 


This is the fuselage of a Timm trainer 
being wheeled into an oven for baking. 











ing for thousands of warplanes produced at 
top speed, production men are eyeing plastics. 

















It is claimed by many that plywood 
semi-monocoque structures are in the 
neighborhood of being 20 per cent lighter 
than similar all-metal structures of the 
same strength. Plastic-bonded plywood 
structures may be repaired with a mini- 
mum of delay and cost; metal aircraft 
structures do not enjoy these advantages. 
Often the combustibility of wood is 
claimed to be a decided drawback to its 
use in airplanes. The real facts of the 
case are that when a fire occurs in the 
air it is generally of such intensity that 
the matter of which material is best is of 
no importance. However, with many 
types of fires, wood has one tremendous 
advantage. It is a very poor conductor 
of heat so that the surfaces of beams and 
thick plywood may burn or char while 
the inside retains its strength. Steel or 
dural construction in the same fire and 
carrying the same load would be very 
rapidly heated through and not infre- 
quently will buckle and shed its load 
sooner than the wooden members. 

Plywood bonded with plastics bids fair 
to supersede the prominence of light 
metals in airplane manufacture, except 
in the very large plane field and in mak- 
ing those aircraft structures that are sub- 
jected to enormously high concentrated 
loads at points of attachments. Amaz- 
ing, isn’t it? And yet, during the last 
World War, before the metal plane was 
developed, plywood raised merry old 
Ned. It split, peeled, cracked, warped, 
absorbed moisture and was a pushover 
for fungi and insects. Part of the trouble 
then was with the bonding agent. Back 
then reversible glues were commonly 
used. Reversible glues are the ones that 
become hard when dry and soft when 

















Blood albumen was the 
only non-reversible glue available but it 


re-moistened. 


wasn’t commonly used. When it was 
used, the manufacturers found it some- 
times stank to high heavens, was usually 
extremely variable in quality and it 
stained veneers. So animal and vege- 
table glues, including soy bean glue, were 
partially responsible for the downfall of 
Plywood the First. 

The plywood sales graph started to 
swing upward when certain plywood 
manufacturers began exercising exacting 
production control measures in the se- 
lection of strong, straight grain, well-cut 
veneers, so that the resulting plywood 
would be a uniform product of depend- 
able strength qualities and non-resoluble 
adhesives were developed that were free 
from blood albumen’s disadvantages. 
These new bonding materials were the 
synthetic resins, the far-famed plastics. 

An important reason for the new air- 
craft plywood’s recent acceptance lies in 
the commonly used expression, “stressed 
skin construction,” which describes air- 
craft structures whose skins carry a high 
percentage of the loads. Internal struc- 
ture keeps the skin from buckling and 
shedding its load. Thin metal sheet is an 
inefficient material for this construction. 
It will fail bv instability before the ma- 
terial can develop its full strength. 
Hence the large number of riveted rein- 
forcing stiffeners necessary to support a 
metal skin against buckling. It is pos- 
sible, by reason of plywood’s low specific 
gravity, to use plywood skins four or five 
times as thick as normal all-metal skins 
without any weight penalty. These thick 
plywood skins are extremely stiff. 
They’re stable enough against buckling 








This is the Timm all- 
plastic trainer on a 
test flight. 
uses a novel process 
called “Aeromold” in 
its baked planes. 


Timm 





to develop loads utilizing approximately 
the ultimate strength of the plywood. 
Plywood’s elasticity permits stressing al- 
most to the breaking point without de- 
formation. 

Along with the research and study of 
resin-bonded plywoods, other panel ma- 
terials were tested. Solid synthetic resins 
were found to shatter on impact, to cold 
flow and to be around three times as 
heavy as wood. Woodflour and woodpulp 
fillers were tried but lacked the strength 
required in airplane structures. Molded 
vulcanite was made with airbubbles in it 
like Ivory soap, but it lacked strength. 
Only the combination of veneer’s orderly 
arrangement of fibers and the various 
plastics’ resistance to moisture, tempera- 
ture and other forces which the wood 
alone could not withstand, gives the per- 
fect combination we find in the plywoods 
of today. 

Plastics generally employed are phenol 
formaldehyde and urea formaldehyde, 
primarily adhesives; the acrylic resins 
(methyl methacrylates) cellulose acetate 
and others. This latter has been found 
to be most useful where strong stress 
conditions do not exist. These resin ad- 
hesives have been developed in the form 
of powders, liquids and as resin-impreg- 
nated tissue paper available in large size 
sheets. 

From plywood was developed the bor- 
derline material called “improved wood.” 
This is simply a number of thinner layers 
of veneer alternated with layers of plas- 
tic adhesives. Wood (veneer) has amaz- 
ingly high tensile strength but is de- 
cidedly poor in its bearing strength. 
Whereas most plastics, such as the 

(Continued on page 62) 





T’S the shortest airline in the world. 

And, what’s more, it’s the safest. 

We refer to the Douglas Dolphin- 
equipped Wilmington-Catalina Airlines 
which, for nearly 10 years, has spanned 
the 29 miles of oper water between Wil- 
mington, Cal., and Avalon, Catalina. 

Without ballyhoo—it’s a very modest 
organization and doesn’t go in for shout- 
ing about its records—its planes have, 
since June 6, 1931, flown the channels 
more than 38,000 times, have carried more 
than 200,000 passengers, without injury 
to a single one. In all these years, there 
has been just one forced landing—due 
to a broken oil line. 

Now the company is about to reward 
itself. It is going to expand to 55 miles. 
It will, instead of originating at Wilming- 
ton, take off on one end from Union Air 
Terminal, Burbank, land for additional 
passengers at Long Beach and wind up 
on the island on a first class airport 
which now is being constructed. This 
plan, according to a steely-eyed, thin ex- 


A colorful spot on Catalina is the old 


seaplane ramp. The ships are Douglases. 
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Navy pilot who has “skippered” the air- 
line since July, 1931, and to whom goes 
credit for its safety and maintenance rec- 
ord—Walter L. Seiler, vice president, 
general manager, chief pilot and at times 
just a pilot—is being carried out for two 
reasons. 

Let Seiler tell you. “The first,” he says, 
“is that we want to add to the safety, 
comfort and convenience of our passen- 
gers. The second is that we have come 
to the conclusion, after a careful survey, 
that there is no longer any equipment of 
amphibian type manufactured which is 
suitable to our purpose.” 

The new ships (two to begin with) are 
Lockheed Lodestars, already ordered. 
According to original plans, they were to 
be delivered in February and placed in 
service at that time. 

“They'll carry 17 passengers, pilot, co- 
pilot and a steward,” Seiler says. “They'll 
have two-way radio, will be in constant 
contact with both the Burbank and Cata- 
lina (Buffalo Springs) bases and the in- 
termediate stop at Long Beach. We have 
not had radio up to this time.” 

That’s not all. They'll have a privately 
financed and constructed airport. This 
field will have a runway into the prevail- 
ing wind of 3,400 feet. The field will be 
450 feet wide. There will be hangars, 
waiting rooms, operations offices and con- 
trol tower. The buildings will be of old 
California achitecture. The location, at 
Buffalo Springs, will be 11 miles from 
Avalon, will be connected with this main 
community of the island by a scenic 
high-speed highway. 

Financing of the field has been accom- 
plished entirely by the Santa Catalina 
Island Company, the Wilmington-Cata- 
lina Airline and Philip K. Wrigley. Not 
one cent of Federal money has gone into 
it and there is a reason for pointing this 
out. Note it carefully, and don’t say we 


didn’t tell you. Or, 
better, that Seiler 
didn’t. 

“Until now we 
have had only the 
ramp at Catalina,” 
he says. ‘‘Even 
though there has 
been no adequate 
landing place, we 
have had _ student 
flyers and private 
flyers attempt land- 
ings on the island. 
Successful landings 
have been made on 
the golf course, which is privately owned. 
This is trespass. In each case we have 
insisted that the pilot dismantle his plane 
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Walter Seiler 


and ship it back to Wilmington by freight. . 


We do this as a safety measure and we 
will continue to do so even after the new 
airport has been put into commission. 

“We do not want pilots of single-mo- 
tored ships coming to Catalina over 29 
miles of open water. Under the new set- 
up we will welcome private flyers who 
have twin-engined equipment which is 
enabled to maintain altitude even though 
on only one motor. It will be necessary 
for the pilot to contact us prior to the 
flight and get clearance. Under these cir- 
cumstances, private flyers will be wel- 
come.” 

Seiler is strictly a safe pilot. He has 
made 8,400 trips, with just that one forced 
landing, across the channel. He has car- 
ried 44,000 passengers, safely. He knows 
that there are hundreds of private pilots 
who would like to fly to Catalina. But, 
on the other hand, he knows that one 
motor isn’t two. And he has had the ex- 
perience of seeing in headlines: 

“CATALINA PLANE CRASHES IN CHANNEL” 

Such headlines don’t refer to his planes. 
But a lot of people just glance at the 
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streamers and don’t read the full details. 

When the Wilmington-Catalina Airline 
was started under the aegis of the W. K. 
Wrigley interests, it was pioneering 
transportation in a safe and sane manner 
—but it wasn’t pioneering aviation. A 
young fellow named Glenn L. Martin did 
that on May 10, 1912. He made a couple 
of headlines himself, because he went 
over in 37 minutes and came back in 51 
minutes, bucking a headwind. Sid and 
Charley Chaplin, of all people, undertook 
the first airline in 1919 and their equip- 
ment made the first scheduled flight on 
July 1. Pacific Marine Airways took 
over on June 7, 1922, later gave way to 
Western Air Express. Then the Wrigley 
Company took over in 1931. 

On June 6, 1931, the line put into serv- 
ice two Loening amphibians, the belief 
at that time being that the “amphibs” 
were best because they could be drawn 
out of the water, out of the weather, and 
could be worked on more easily. One 
month later one Loening was retired and 
the first of the Douglas Dolphins was put 
into service. Fifteen months from the 
starting date, a second Douglas Dolphin 
went onto the line. At the moment the 
airline consists of two Dolphins, one pow- 
ered by two Wright Cyclones, carrying 
eight passengers, and in service nine 
years; the other carrying 11 passengers 
with pilot and co-pilot and powered by 
two Pratt and Whitney Wasps. 

The fare, at the start, was $5 one way, 
$10 a round trip. That fare stands today, 
although there has been considerable 
experimenting. Seiler says: 

“From April, 1932, until March, the fol- 
lowing year, we experimented with a one 
way rate of $3.75. Ordinarily, this would 
boom business, but it didn’t. Business 
seemed to fall off. We’ve never learned 
why. The following year we went up 
20 cents and that didn’t do much good. 


The Wilmington-Catalina "Dolphin" has just taken off for the mainland 30 miles away. These am- 


phibians have made 38,000 crossings, carrying more than 200,000 passengers, without one fatality. 

















Lately there have been so many boats in and around the harbor at Catalina that the 
line's amphibians have had to operate to and from their moorings with extreme caution. 


We finally went up to $5 and business 
revived.” 

The Wilmington-Catalina line never 
has paid a dividend. In fact, it has aver- 
aged a loss of approximately $10,000 a 
year, year in and year out. There are two 
reasons. Bringing in Seiler again: 

“The line is established as a service to 
people who want to fly to Catalina Island 
It’s a convenience. It is, at times, very 
much a public utility. And, in last analy- 
sis, it has been a life saver.” 

“Second, we’ve never wanted to carry 
the mails. We have wanted to fly our 
own schedules, ranging from one round- 
trip a day—sometimes cancelled because 
of bad weather—to 44 trips per day, a 
peak reached in a summer rush. We 
were actually running more second sec- 
tions than regularly scheduled flights 
Which points up, too, why we need 17- 
passenger Lockheed Lodestars and new 
operations bases. 

“Aviation transport has shown quite 
clearly that no airline can operate at a 
profit without the business of the Post 
Office Department—and we're no ex- 
ception.” 

The corporate set-up of the tiny air- 
line is interesting. David P. Fleming is 
president and chairman of the board of 
directors. He has general knowledge of 
air transportation, but leaves the details 
to the good judgment of Seiler, vice presi- 
dent and general manager, chief pilot 
and pilot. Secretary and treasurer is 
Jack Q. Emmerich, who steels himself to 
those annual losses, pays off with a smile. 
Jack R. Hill is the long-time maintenance 
man—the lad who, with nine skilled me- 
chanics under him, has built up the 
astounding safety record, who keeps 
those Wrights and PW’s purring, who de- 
tects the corrosion which goes with ma- 
rine air transport. 

The line operates in the summer with 


nine pilots and co-pilots, in the winter 
with five. Stand-bys under Seiler all are 
veterans, men who know everything from 
setting down in a cross-swell or a choppy 
sea to figuring weather before it happens 
to them. There’s Frank Williams, ex- 
Navy, ex-TWA, ex-CAA inspector, who 
is now writing a book about his full life 
between trips; Harry Downs, ex-Navy, 
ex-airline, now a Lockheed test pilot 
once in a while, and Richard Field, ex- 
Boeing and ex-United Air Lines pilot. 

Seiler, out of the Navy himself, not 
only is a martinet when it comes to op- 
erations, but an instructor at heart. So 
well has he trained his co-pilots that he’s 
constantly losing them. He’s proud of the 
fact that nine of his co-pilots have gone 
onto the transcontinental lines and have 
made good. You'll find them spotted 
around TWA, UAL, Northwest and 
American Airlines. 

Up until now, Seiler’s operations have 
been fairly simple. A pilot, taking off 
from Wilmington, is checked out. Avalon 
is notified that he'll be along about 17 
minutes later—and there he is. Seiler’s 
operations ceiling is 400 feet, his mini- 
mum visibility two miles and he has 
watched his airline complete about 96 
per cent of scheduled flights. Come sun- 
set and the big amphibs are towed up the 
ramps, put away for the night. Seiler 
believes in day operations except when 
you're playing around with potential fog 
and have no beam. 

At Wilmington, a flagman is main- 
tained. If an aquaplaner is cavorting 
around behind a motorboat, if a barge 
is being shunted, out comes a blue and 
white flag that tells the landing pilot, 
“Proceed with caution.” If all is well, 
he waves a yellow flag. If there’s down- 
right danger, he unfurls a red flag. That 
red flag has been coming out too much 
of late. 


“We get a lot of aquaplaning,” Seiler 
says. “There’s more shipping. More pri- 
vate yachting. In short, the Wilmington 
landing is getting altogether cluttered up 
That’s just one more reason why we're 
abandoning Wilmington and going to the 
landplanes instead of the amphibians.” 

On the Avalon end there’s a patrol boat. 
And, just in case there might be a mid- 
channel landing, there are speedboats at 
both ends of the line—water taxis, they’re 
called—which are ready to scurry out 
and do duty. There’s the other plane, 
too. All in all, it’s been pretty foolproof 
to date. 

“The new line,” Seiler adds, “is going 
to be even more foolproof with radio and 
all. We're going to reach out and get 
our customers. It'll be a lot better. We'll 
stay at Burbank until the other airlines 
move, then we'll go with them to the Los 
Angeles Municipal Airport at Inglewood.” 

There won’t be much change in the 
rate structure, although the passengers 
will get a longer ride. Proposed fares 
are $5.50 one way, $11 round trip from 
Burbank, the same old $5 and $10 from 
the Long Beach Municipal Airport. 

The saga of Walter Seiler is interesting, 
for the simple reason that the story of 
the line—and safety—is his story, too. 
“Walt” is a native of Dayton, O., one 
of those fellows who had flying born in 
them. He recalls, as a kid, playing hookie 
from school to go down to a garage run 
by “those crazy Wright fellows”—the 
famous garage at Harshmanville — to 
“oversee” their latest product. 

At 17 he ran away from home, joined 
the Navy for one cruise, came home, 
went into the payroll department of 
White Motors, then went with Packard 
He spent more time in the shops than in 
the offices and developed a natural me- 
chanical ability. Just before the United 
States entered World War I, two men 
were being chosen from each state to go 
to Pensacola for flying training. In 
Pittsburgh at the time, he jumped at the 
opportunity, qualified, found Pensacola 
filled but was shipped to England, where 
he trained with the Royal Naval Ai: 
Service. 

After completing the course he went 
to Dunkirk, flew seaplanes on anti-sub- 
marine patrol with the British and 
French. He returned to the United 
States, served for several years as an in- 
structor at Pensacola, instructed at San 
Diego, then patrolled and instructed at 
Coco Solo, Canal Zone. He went into 
semi-retirement from the Navy, became 
chief test pilot for Emsco in 1929. When 
this company ceased operations he con- 
cluded, at 40, that he might as well retire. 
It was with this in view that one day in 
June he stood studying the Wilmington 
Catalina Airline operations at Avalon. A 
man beside him began talking to him. 

“Pretty nice, isn’t it?” said the man, in- 
dicating the ramp, hangar and planes. 

“Yes,” agreed Seiler, “but I think—” 

He went into a few suggestions with 
considerable air-marine terminology. The 
man’s mouth fell open. 

“Say!” he exclaimed. “How do you 
know so much about this?” 

That started something, because the 

(Continued on page 78) 
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cash and a pilot’s 

ertificate, you 
can buy and fly 
your own airplane 
tomorrow. Find 
three friends with 
$50 apiece and 
you're on your way. 
Two hundred dol- 
lars and a good credit record will make 
the down payment on an $800 ship. There 
are plenty of banks or airplane finance 
companies who are happy to make such 
loans. The balance can usually be amor- 
tized into monthly installments. 

Why buy an airplane?” you say. 

Isn’t it cheaper to rent time, pay $5 to 
$9 per hour and avoid the worry and 
expense of maintenance, repairs, depre- 
ciation and hangar rental? Do not two 
out of three people that buy planes, re- 
sell after six months to a year of owner- 
ship? Should a private flyer own a ship 
if the press of business permits flying 
only one or two days per week?” 

It’s like the old story of home owner- 
ship. Is it cheaper to rent or buy? If 
you have spent hours at an airport wait- 
ing your turn to rent a ship for an hour 

two, you might change your mind. 
Recently flying time rental was increased. 
Where 50 h.p. time cost $5 per hour, it 
now is $6. Before the rise, check time 
and dual instruction was free. It now 


| you have $50 


@ photograph at the top of this page shows the au- 
“ lane he recently bought. 
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We Ruya Used Plane 


by JACK ROWLEY 


Photographs by the author 


This article is by a typical private pilot who searched the 
market for a used airplane. He learned a few things and 


gathered some advice that should be valuable to you. 


costs $2 per hour. Demand and CAA 
student training caused the rise. Flight 
instructors must be guaranteed a decent 
income. The operators want to cash in. 

The rough treatment given training 
ships by some students causes the careful 
flyer to wonder about the actual day-to- 
day condition of the aircraft offered for 
rent. Most operators check their ships 
daily and weekly. But the story gets 
around about the motor that fell off a 
ship —fortunately after the pilot had 
landed and was rolling on the ground. 
And all but two strands were broken on 
the rudder control cable of another ship. 
While the majority of operators are ex- 
tremely careful, the neglectful few raise 
doubt about all. Today’s light airplane is 
the “frugal McDougall” of transportation. 
The average 50 h.p. ship can be operated 
for less than 80 cents per hour. Two 
people can travel for one cent per mile. 
Average care in cleaning and waxing will 
preserve airplane fabric indefinitely. 
Fifty hour checks cost but a few dollars. 
Hangar rentals vary from $5 to $15 per 
month depending upon location. The 








growing business of 
the lightplane man- 
ufacturer is evi- 
dence in itself that 
the number of pri- 
vate owners is on 
the increase. 

You can fly any-+ 
where and any time 
you please, weather 
permitting, when you own your own air- 
plane. You can fly for as long as you 
wish. Careful selection of the members 
of your flying group assures your ship 
of always being in proper flying condi- 
tion. A ship that is well cared for is a 
pleasure to fly. 

“But I have never bought an airplane,” 
you say. “How can I tell if I am making 
a wise purchase?” 

Listen to what Charles Babb of Glen- 
dale, Cal., has to say about buying used 
aircraft. He is famed as the largest used 
airplane dealer in the world. We asked 
Mr. Babb why people buy used airplanes. 

“They buy used airplanes to do a defi- 
nite commercial job. Or for pleasure fly- 
ing, the motive is to enjoy the sport of 
flying, the thrill of getting in the air, or 
the study of a new art,” he replied. 

We queried him as to the factors to be 
considered in selecting a ship. “Per- 
formance alone is specification No. 1 for 
purchase. Speed, time and distance, or 
the performance of each individual air- 
craft are the factors to be considered. 
Will the ship fulfill the requirements of 
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Since there is such a wide variety in airc 


raft, the only logical, business-like way to 
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purchase a plane is to make up a comparison table in your mind or put it on paper. 


the purchaser?” Babb wants to know. 

“Each particular aircraft has its own 
worth. However, a valid certificate of 
airworthiness is virtually a guarantee of 
the airworthiness of an aircraft. Hours 
on a plane are only the measuring stick 
of the wear and tear accomplished. The 
life of a ship may be indefinite if it is 
properly maintained and all worn parts 
replaced or rebuilt,” Babb concluded. 

Since there is such a wide variety in 
aircraft, the only logical, business-like 
way to purchase a plane is to make up 
a comparison table in your own mind or 
in black and white on paper. Decide 
what your own requirements are for 
speed, time and distance. If in doubt 
about performance of aircraft considered, 
refer to a table of civil aircraft specifica- 
tions. Next begin a comparison of price 
and performance of ships under consid- 
eration for purchase. 

Ships in the 40 h.p. class range in price 
from $500 to $850, the average being $650, 
depending on time on the ship and con- 
dition of motor and fabric. Planes in the 
50 h.p. field cost $850 to $1,500 with the 
average at $1,000. Sixty-five h.p. per- 
formance in a light ship runs from $1,200 
to $2,400. Ships in the Class 2 field offer 
a much wider range in cost and perform- 
ance. 

Compare the performance and cost of 
operation between Class 1 and Class 2 
ships. The light ship burns 3 to 442 gal- 
lons of fuel per hour, with a cruising 
radius of 300 to 400 miles. The light ship 
lands slower and easier for; a pilot with 
only a few solo hours in his log book. 
Major and 50 hour checks are cheaper 
Hangar rentals are less. The light ship 
is ideal for training and preparation for 
various pilot ratings. Many long flights 
are taken in light ships. 

In the Class 2 field, 75 h.p. to 100 h.p 
ships burn 412 to 7 gallons of fuel per 
hour. Faster performance may be ex- 
pected. They’re better adapted for cross- 
country flight. The cars on the highway 
don’t pass the Class 2 plane in a head- 
wind. It plows right through thermals 
and gusty air that, bounces light ships all 


over the sky. Experienced pilots will tell 
you that if you can handle a Class 2 ship 
properly you can learn the big ship “feel” 
—you can fly anything after a small 
amount of check time. 

When you get down to actual selection 
of a ship, inquire about the number of 
hours on the motor and aircraft. Ask to 
see the log books. Inspect them carefully 
and note all entries. There is one for 
each plane and engine. They tell the life 
history of the aircraft; where, why and 
how the ship was used. 

You might be told that part or all of 
the log books are lost. While log books 
often are honestly lost, it is wise to use 
extra precaution in inspecting such ships; 
price alone does not make a bargain. It’s 
better to pay an unbiased aircraft me- 
chanic a fee to inspect a ship than to buy 
blindly. 

Find out when the ship comes up for re- 
licensing and what work, if any, is needed 
to assure a new ticket. Punch and pound 
the fabric, carefully examining its condi- 
tion. It costs up to $200 to recover any 
airplane. Look over the finish. Note the 
number of instruments or the lack of 
them; they add or subtract to the air- 
craft’s value and re-salability. Inspect 
the tires and the tail wheel, landing gear, 
brakes, struts, cables, pulleys, fittings and 
turn buckles. Twist the wing tips to see 
if there is any evidence of broken spars 
or ribs. Open up the inspection panels. 
Look for any possible damage. Use a 
flashlight inside the fuselage and look for 
any evidence of cracking, rust or corro- 
sion. Check the entire ship for any clue 
or indication of structural injury. 

Check the propeller condition and ap- 
pearance. Pay an unbiased aircraft me- 
chanic a fee for his opinion on the 
engine. Move the ailerons and elevators, 
wiggle the rudder, roll the tabs or stabi- 
lizers up and down, noting their action. 

Then fly the ship yourself. Make sure 
it handles to your satisfaction; that the 
controls are not too stiff or sloppy; that 
the ship has no undesirable flying char- 
acteristics. Get it upstairs, trim it and 
see how well it flies “hands off.” A few 





hours’ flight and comparison with other 
ships you have flown will tell you 
whether or not it’s the ship you want to 
own. 

On the ship or ships under considera- 
tion, list the performance, motor’s r.p.m. 
on take-off, rate of climb, top speed, 
cruising speed, service ceiling. Check the 
power specification, horsepower, fuel ca- 
pacity, fuel consumption, radius of action, 
propeller size, motor maintenance cost, 
oil consumption and capacity, cost of an 
oil change. 

Find out the cost of 50-hour checks, 
amount of time on the motor, the pro- 
spective time to a top overhaul, cost of 
a top overhaul, time to a motor major and 
its cost. Costs vary considerably on dif- 
ferent type motors. The light four-cyl- 
inder motors are much chéaper to top or 
major than a big radial motor. 

Get all other facts as far as possible. 
What are the total dimensions and wing 
area? Hangar rents are based on the 
amount of space a ship occupies. What 
does the ship weigh? Individual planes 
vary considerably from the manufactur- 
er’s original specifications, depending on 
the number of additional accessories, 
equipment, instruments or extra gas 
tanks. A new coat of paint may add 20 
to 40 pounds. While adding value, per- 
formance is reduced. 

If a ship is purchased on installment 
contract, insurance is usually required. 
Common policies purchased are the 90 
per cent retention form. This covers 90 
per cent of any damages done in flight, 
fire, partial damage, etc. Usually this 
type of policy covers all fire damage on 
ground. Premium costs for 12 months 
coverage averages 11 per cent of the 
value of the ship. To get full and com- 
plete figures an aircraft insurance under- 
writer should be consulted. 

The advisability of buying a ship that 
has been damaged or cracked often comes 
up. It is generally conceded that a prop- 
erly repaired ship is okay for purchase. 
It is virtually impossible to find a ship 
for sale that has not at least had a wing 
tip scratched. 

If a damaged ship has been repaired 
by a reliable, reputable repair station it 
must, on completion of work, receive the 
approval of a CAA inspector. All proper 
notations must be entered in the ship’s 
log and signed by an aircraft mechanic 
(who includes his license number). 
Questions about past work performed on 
an aircraft can be settled by reference to 
logs or the shop’s work-order sheet. 

You can have a lot of fun picking out 
your own ship. You don’t have to be rich 
to buy and fly. 

END 





Weld It Outdoors 
rf cold weather aircraft welding should 
be done outside the hangar, according 
to a warning issued by Aero Insurance 
Underwriters. This warning is issued be- 
cause there have been so many fires 
caused by such work, despite the fact 
that every logical precaution has been 
taken. However, in welding out of doors 
in cold weather, care should be taken 
that the weld does not cool too quickly; 

this may cause it to crystallize. 








oO nmnrw Me 











Thousands of lightplane-trained pilots have 
been graduated by the CPTP in one year. 


Pilot Training Program, launched not 

quite two years ago and now a fa- 
miliar part of aviation, may have been 
changed beyond recognition. Under the 
impact of the Army Air Corps expansion 
and present national policy, the CPTP is 
being turned from its original purpose 
of encouraging civilian flying toward 
service primarily as a feeder of pilots to 
the Army and Navy. 

Last spring, in an effort to adjust itself 
to the times, the Civil Aeronautics Board 
introduced an advanced training course 
designed to fit students for the armed 
services’ secondary courses. This process 
of adaptation is another step with the 
budget for 1941-42, in which CPTP funds 
are cut sharply. Under this budget, only 
$18,000,000 is to be spent on civilian pilot 
training, reducing the number of elemen- 
tary pilots graduated from 45,000 to 30,- 
000, the advanced, from 9,000 to 6,000. 
With this, it is agreed in Washington, will 
come changes in the nature of the pro- 
gram itself. 

Civilian pilot training at Government 
expense was begun on an experimental 
basis in the spring of 1939 with National 
Youth Administration funds to see 
whether the Government could fill what 
aviation had long felt to be a grievous 
need. Some way had to be found to 
bring together young men and women 


B: the time this appears, the Civilian 


Favored above lightplanes are military- 
type secondary trainers like this Waco. 





by Virginia Withingion 
Is the pet program of the CAA about to be curtailed 


or possibly discontinued entirely? There are indica- 
tions in Washington that drastic changes are coming. 


with enthusiasm for flying and the planes 
they could not afford. 

At first it was thought that the answer 
lay in the establishment of seven great 
training centers. Robert H. Hinckley, 
now Assistant Secretary of Commerce in 


charge of aeronautics, and then a mem- 
ber of the CAA, countered with the sug- 
gestion that the program be dispersed 
as widely as possible. He urged that ad- 
vantage be taken of existing facilities, 
(Continued on page 58) 
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THE NEGRO IS FLYING 


gomee 


No gasoline pumps are available at Tuskegee’s temporary" 


Air-minded Negro youths have fought 


their way into aviation despite great 
odds. Theirs is astory of perseverance. 





airport. This makeshift platform is the refueling site. 


ian Pilot Training Program in opera- 

tion and courses in private flying and 
aviation mechanics practically assured 
for the fall term, Tuskegee Institute at 
Tuskegee, Ala., is becoming a center of 
Negro aviation. 

Tuskegee—the world’s largest Negro 
college—is located in the warm, flat 
country of the Deep South, the earliest 
home of the Negro in this country, where 
ideal flying conditions prevail the year 
around. The school’s aviation program, 
under the direction of President Fred L. 
Patterson and Director of Mechanical In- 
dustries George L. Washington, began the 
year very favorably. The Institute has: 

1. Increased its fleet by two Wacos and 
two Cubs, bringing the total to four 
Wacos and eight Cubs. 

2. Completed the training of eight ap- 
prentice instructors from Tuskegee and 
four other colleges and contracted with 
the CAA to give a refresher course to 


Wis: four phases of the CAA’s Civil- 





five other qualifying Negro instructors. 

3. Pushed to completion an alumni 
drive to raise $3,000 toward building an 
airport and aviation mechanics building 
on its own spacious campus. 

4. Enlarged its primary training pro- 
gram from groups of 15 and 20 to three 
annual groups of 30 students and trebled 
its secondary program to include 30 stu- 
dents from seven Negro colleges. 

Without even an airport, the Institute 
began its aviation program December 1, 
1939, when the CAA awarded it a unit 
of the Civilian Pilot Training Program. 
Initial flight training was given at the 
Montgomery airport, 40 miles away. 
Ground school training was given at 
Tuskegee. 

Because it had not a landing field with- 
in the required 10 miles, Tuskegee at 
first faced the prospect of being denied 
the primary training program which the 
CAA had awarded to 400 other colleges. 
Director Washington went to Washington 


to appear before CAA officials with a 
special plea for Tuskegee’s aviation fu- 
ture. He explained that should the CPT 
program be denied Tuskegee, aviation 
training would be lost to the Negro race 
in an area where there is the heaviest 
Negro population in the United States. 
The CAA granted Tuskegee an exception 
and its aviation program was assured of 
a start. 

After December, 1939, the program ex- 
panded rapidly. Tuskegee students set 
a record among colleges in the south by 
passing 20 out of 20 students in the 
ground school of the first (1939-40) class, 
then sending a quota of 20 through the 
flight tests to receive private pilot cer- 
tificates. Last summer’s class of 15 stu- 
dents and a quota of 20 for the fall class 
were graduated and a new class of 30 
began its training in January, 1941. 

Tuskegee was the first Negro school to 
be selected by the CAA for a secondary 
aviation program at which students from 











five Negro schools would continue their 
training. The first class was held be- 
tween July 15 and September 15, 1940, 
another class was held in the fall and 
winter and a third group started early 
this year. A quota of 30 was set for the 
secondary training program begun in 
February, three times the number of stu- 
dents in the previous classes. During 
the 1940-41 program, students from Tus- 
kegee, Virginia State College for Negroes, 
Lincoln University, Howard University, 
West Virginia College, Agricultural and 
Technical College of North Carolina and 
Hampton Institute were trained. 

The flying ability of the Negro youth 
was demonstrated in the first primary 
flying class according to J. Wren Allen 
and Don S. Porter, white instructors of 
the Alabama Air Service, Montgomery. 
Porter and Allen were also instructors 
n the early programs at Alabama Poly- 
technic Institute at Auburn. 

“These boys have a lot of ability and 
are doing fine work,” Allen remarked 
juring the training period. The colored 
youths practiced taking off and landing 

1 a small field, closely bounded by trees 
n one side and a highway and wires on 
another side. 

You can see that if they can fly from 
this field, they can fly anywhere. Every 
landing is a spot landing here,” Allen 
said 

Floyd B. Brinkley, chief of the Publi- 
cations and Statistics Division of the 
CAA, said of the Negro flyers: “Our field 
representatives say that the Negro 
trainees have been ‘fairly good’ and the 
average of those completing the course. 





on a percentage basis, has been only 
slightly less than the average of the white 
students completing the course.” 
Tuskegee students were then using a 
field leased by the school and improved 
by themselves. The 80-mile-a-day Mont- 
gomery trip had been discontinued. Di- 
rector Washington said the trip was too 
expensive and required too much of the 
students’ time. This was only one of the 
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out-of-town fields used by the colored 
flyers. For a time the secondary students 
used the field of Alabama Poly at Au- 
burn. 

Washington, who was appointed direc- 
tor of the CPT program at Tuskegee, is a 
native of Virginia and is trained in auto- 
motive and mechanical engineering. He 
received his B.S. and M.S. degrees at 
Massachusetts Institute of Technology 














Now in his thirties, Washington has as- 
serted devotion of his life to training 
members of his race and prefers that it 
be in the south, where Booker T. Wash- 
ington founded Tuskegee in 1881. A pre- 
cept of the founder as to practical train- 
ing is still followed at Tuskegee. Stu- 
dents are required to work in private in- 
dustry one-fourth of their schooling 
period, for which they receive college 
credits. 

Having received a CPT scholarship 
Washington took flight training with his 
students, soloed in September, 1940, and 
received his private pilot certificate a 
short time later. He hopes to continue 
flying. 

An important step in Tuskegee’s avia- 
tion program came last July 3 with the 
purchase of a Waco trainer for use in the 
advanced CPT program. Tuskegee then 
became flight contractor as well as 
ground school contractor to the CAA. 
Two Cubs were then in the school’s 
hangars. 

President Patterson announced 
“Secondary training in aviation for Negro 
youth will be centered at Tuskegee Insti- 
tute, and this training will begin July 15. 
The program is under the Civilian Pilot 
Training activity of the Civil Aeronautics 
Authority and culminates months of ef- 
fort and planning on the part of Director 
Washington and me. Director Washing- 
ton is heading both the primary and ad- 
vanced Civilian Pilot Training programs 
at Tuskegee.” 

He added: “For the 1940 summer ses- 
sion, consisting of eight weeks of inten- 
sive training, the CAA has awarded 1,000 
advanced training scholarships to white 
and Negro youth throughout the country. 
Top ranking private pilots who completed 
the primary training during the 1939-40 
CPT program and who were successful in 
passing the physical examinations con- 
ducted by flight surgeons at Army or 
Naval air bases were selected by the 
Washington office and assigned to train- 
ing centers throughout the country. Each 
of the some 400 colleges was permitted 


CPTP students at Tuskegee, under the direction of a lone carpenter, built this two-plane hangar them- 
selves. This was one of the requirements of the CAA before granting a training unit to the school. 


one student and an alternate for each of 
its 10 students in its 1939-40 quota. 

“Students assigned to the Tuskegee 
center will hail from primary units of 
Howard University, Hampton Institute, 
West Virginia State College, Agricultural 
and Technical College of North Carolina 
and Tuskegee.” 

Of the advanced training program, Di- 
rector Washington said: “Tuskegee is 
among a very few institutions, regardless 
of race, to own and control facilities for 
flight instruction. While 400 colleges 
during 1939 and 1940 had primary pro- 
grams under which ground instruction 
was taught at the college and flight in- 
struction was contracted out to commer- 
cial flying schools, the advanced training 
was restricted to about 60 centers, mainly 
commercial flying centers of long estab- 
lishment.” 

To flight-train the Negro youths from 
these five colleges, Tuskegee procured the 
services of two men well-known in 
Negro aviation—C. Alfred Anderson and 
Louis A. Jackson. Anderson, senior in- 
structor, is the first Negro to be awarded 
a commercial pilot certificate. Immed- 
iately before coming to Tuskegee, Ander- 
son enrolled for a course in aerobatics at 
a Chicago school. 

By January, 1941, Tuskegee had added 
three other flight instructors to the staff 
of the school. They were Joseph T. 
Camilleri and Frank Rosenberg, white, 
of Brooklyn, and George W. Allen, col- 
ored, of Latrobe, Penn. Their services 
were required as new phases of training 
were introduced at Tuskegee and still 
further additions to the aviation faculty 
will be made before opening of the fall 
term of school, Washington said. 

In 1939, when the CPT program was 
begun, there were 23 Negroes in the 
United States holding private pilot cer- 
tificates, four holding air transport certif- 
icates and four limited commercial cer- 
tificates. In September, 1940, the number 
of Negro flyers holding private pilot cer- 
tificates had risen to 97; seven held com- 
mercial certificates and two held limited 








commercial pilots’ certificates. 

By the fall of 1940 each of the five 
Negro schools had Negro flight instruc- 
tors. A non-college project, offering 
flight instruction to Negroes, was spon- 
sored by the Chicago National Airmen’s 
Association and enrolled 29 students. It 
had a Negro instructor. Altogether 114 
Negroes had completed or were enrolled 
in the college and non-college programs 
late in 1940. 

Tuskegee’s ground school staff, besides 
Washington, is composed of Lieut. B. M. 
Cornell, retired Naval flyer who is pro- 
fessor of aeronautical engineering at Ala- 
bama Poly; Robert G. Pitts, assistant to 
Lieutenant Cornell; and William C. 
Curtis, head of Tuskegee’s electrical divi- 
sion. Cornell and Pitts are white; Curtis 
is colored. 

Two days after Patterson signed the 
flight contract with the CAA on July 13, 
1940, the ground course and controlled 
flight course was started. They ran con- 
currently until Septemberl5. The ground 
course included aerodynamics and air- 
craft, Civil Air Regulations, engines, in- 
struments, meteorology, navigation, radio 
aids and facilities and physical education. 

In the flight course 40 to 50 hours of 
dual and solo flight instruction was given. 
Alabama Poly allowed Tuskegee to use its 
landing area. A station wagon was pro- 
vided to transport trainees to and from 
the landing area. Ten students were en- 
rolled in the course. Three were Tuske- 
gee students who received their private 
pilot certificates in the 1939-40 program. 
Khaki uniforms and insignia of the CPT 
became the official attire of the trainees 

As part of its training, the class was 
taken to Montgomery for an inspection 
of Air Corps base at Maxwell Field and 
to Pensacola, Fla., for an inspection of 
the Naval Air Base. 

Washington says: “The outstanding 
record of Tuskegee students on the CAA 
written examination may be attributed to 
the strong ground school staff.” Two of 
Tuskegee’s students scored among the 

(Continued on page 74) 

















Conrad at the controls of his plane. 


own country, said the ancients. Of 

course, it’s hard to make good on the 
home field but Max Conrad, who has 
been plugging for aviation in his home 
town—Winona, Minn.—since 1928, has 
proved it can be done, even in the flying 
business. 

Right now the tall, dark-haired flyer 
has all the “honor” he can use, for he is 
unquestionably Hero No. 1 of his home 
town and his name has been news in the 
middle west since he saved the lives of a 
couple of dozen duck hunters caught 
napping by the Armistice Day storm. 

Conrad probably doesn’t put much 
stock in this sort of honor, however, for 
he remembers how, not so many years 
ago, he did an exhibition parachute jump 
to help pay for his first parachute—cost: 
$375—and was able to collect only $19.50 
from a crowd of about 10,000. Next day, 
a full-page “in appreciation” ad appeared 
in a local paper. It cost the donors $100. 

“It was nice of them, but if they’d only 
given me the $100 instead—or even half 
of it,” he says today, ruefully. He had 
plenty of honor, then, but cash was 


A PROPHET is without honor in his 


scarce. 

Right now, however, after a good many 
year’s work, Conrad has something more 
substantial than public praise: a chain 
of midwestern airports and air schools, 
a sort of “chain school of the air.” At his 
Winona airport he handles three CAA 
courses: St. Mary’s College, State Teach- 
ers College and St. Teresa’s; at his Eau 
Claire, Wis., airport, the Eau Claire State 
Teachers College; at Green Bay, Wis., St. 
Norbert College; in St. Paul, Minn., St. 
Thomas College. He expects to start op- 
erating at Notre Dame University in Feb- 





not say much. 






by 
Betty L. McKelvey 


Max Conrad is one of those pilots who does 
But there’s talk of giving 


him a medal for life-saving with his plane. 


ruary, with or without a Government 
contract. 

Conrad appears to have two general 
purposes in forming this air school chain: 
first, to prepare jobs as airport managers 
and teachers for the outstanding flyers he 
develops in his classes; and, second, 
through these airports, to line up charter 
trips for himself. 

He is especially interested in helping 
young people with talent get the neces- 
sary training in aviation. He helps 
finance or finances entirely the training 
of many young men, expecting partial 
payment from them when they begin to 
earn a living through flying. Many con- 
tinue, of course, to work for him. 

“I enjoy teaching,” he says, “because 
I like to watch the progress of young 
flyers.” 





Conrad (center) poses with a group of 


his students before a cross-country hop. 


He trains all of his own instructors so 
that he will know all about them “aero- 
nautically and personally” when he sends 
them out on a job. His own work will 
eventually be supervisory, although he 
plans now to handle the school at Notre 
Dame personally. He will continue to 
check his instructors’ work, train instruc- 
tors, make charter trips and give flight 
tests, for he is a flight examiner. 

He has already taken steps to establish 
a complete airplane repair station at 
Winona, with 24-hour service. 

To date Conrad has soloed 637 stu- 
dents and at last count had 14,389 air 
hours. He has flown over a million miles. 

Conrad’s family probably was not sur- 
prised when he turned to matters me- 
chanical for his livelihood. He gave evi- 
dence of such tendencies at a tender age, 
when he used to stand on a kitchen chair 
beside the family car and take its engine 
apart. Now he is a licensed airplane 
mechanic as well as aviator and teacher 

His college career was decidedly 
checkered. He attended several colleges, 
including the University of Minnesota, 


Notre Dame, Marquette and Southern 


California. At the University of Minne- 
sota, for example, he started taking a 
course in Naval Reserve work, in which 
flying was to be included. He attended 
classes for a while but his impatience to 
get at the actual flying drove him to quit 
school. He went out to Eagle Rock flying 


school in Denver, where he soloed under 


Cloyd Clevenger. Then he bought an 
airplane and started to build up hours. 

Perhaps it is because of some of the 
experierces that grew out of his early 





















The makeshift, snowbound shelter in the upper left hand corner of this photograph is 
one that Conrad spotted with his airplane, then guided rescuers to the hunters. 


impatience that he is so anxious to see 
that his boys are at least partially sea- 
soned before he sends them out. Too 
often, if this precaution isn’t taken, stu- 
dents meet some unexpected problem 
that breaks them. 

“All the boys want to grow too fast in 
flying,” he puts it. 

Conrad founded the Winona airport in 
1928 by the simple process of landing his 
plane in a field near the city. The field 
has gone through various stages until 
now it is a well-ordered airport, with 
more business than it can handle. A total 
of 18 planes belonging to the school now 
operate out of the home field and the 
organization owns, to date, 23 airplanes 
Twelve more are on order. 

It was typical of Conrad that, while 
attending Notre Dame, he conducted a 
flying service on the campus, teaching 
and giving charter service. It would 
doubtless be safe to say that the service 
got more attention than his regular 
studies. When Conrad first came back to 
Winona to fly commercially no one would 
fly with him. That, he maintains, is the 
main difficulty of trying to build up a 
flying service in the home town 

“Everyone knows you,” he says, “and 
all your weaknesses, and can’t be con- 
vinced that you could possibly know your 
business.” 

He went to Tulsa, Okla., and got a job 
as a test pilot at the Spartan factory. Al- 
though all he did there was to fly a Spar- 
tan from seven to 10 hours a day to see 
how long it would wear, this job con- 
vinced Winonans that he did know how 
to fly and business perked up. 

At one time Conrad started an airline 
running from Winona to Rochester, the 
Twin Cities, Duluth and the Iron Range 
country. This attempt was short-lived, 
since it was started at the beginning of 
the depression—and the firm did not hold 
an air mail contract. Conrad watched 
the business dwindle and wondered what 


he was going to do with his two Ryan 
B-3’s, still unpaid for. To pay for them 
he flew charter trips to California once 
a month, putting ads in stores and shops 
all over town and calling the trips “con- 
ducted air tours.” 

He has always made a lot of charter 
trips. Last summer, for example, he flew 
Benny Goodman and his party from 
Rochester’s Mayo clinic into Canada. For 
this trip he used his Stinson Reliant, but 
for smaller jobs he often uses his Stin- 
son “105.” 

Some years ago he took an elderly man 
from Minnesota to California. The man 
was delighted with the trip and when, 
seven or eight years later, he wanted to 
come back to spend his last days in Min- 
nesota, he would come with no one but 
Conrad. 

Conrad does a lot of flying for the Mayo 
clinic. A few years ago a well-known 
Rochester specialist received an urgent 
call from a small town in Minnesota and 
summoned the Winona flyer. When they 
were well on their way there was a sud- 
den change of weather and it started to 
sleet and snow. By the time they 
reached the little town it was night—and 
there was no airport. Citizens of the 
town had lined up a lot of cars, by the 
headlights of which Conrad was expected 
to land. The only difficulty was that the 
cars faced the wrong way, so that he had 
to land toward the glare. He slipped 
down to about 100 feet in his Ryan B-5 
and started to come in for a landing. 
Suddenly, right in front of him power 
lines loomed up and, in trying to avoid 
them, he struck something—he didn’t 
know what. There was an awful moment 
when he thought the ship was going to 
stall but it took the gas and he went up- 
stairs to think matters over. The doctor, 
who had been in front with Conrad, was 
bundled into the back seat and barri- 
caded with pillows. But the precaution 
proved unnecessary, as the landing was 








made without much undue difficulty 

On landing, the pilot found that he had 
torn off a tire on the top of a telephone 
pole. He replaced it with an auto tire 
which fit and returned to Winona. Inci- 
dentally, the patient had nothing but a 
bad headache. 

Conrad is very firm with unthinking 
students or bystanders who are careless 
about propellers. A propeller nearly fin- 
ished his own flying career. Once a 
woman, her mind intent on some othe! 
matter, walked into one and, in an at- 
tempt to save her, Conrad was struck. 
There were long weeks in the hospital 
and then he went back to work. It was 
no use. He didn’t have proper coordi- 
nation and sense of touch and was so 
nervous that, when a student failed to do 
well, Conrad would go all to pieces. 

He went to California to recuperate 
from a bad case of nerves and it was 
there that he became even more devoted 
to an early love: athletics. He spent 
much time at the Los Angeles Athletic 
Club and, in the early 1930’s was na- 
tional high jump champion. For a time 
he went about the country doing exhi- 
bition work with a group of athletes in- 
cluding Vern McDermott, then Big Ten 
pole vault champion; and Bob Maxwell, 
national low hurdle champion. They 
flew about the country and it was at this 
time that Max made one of his most 
eventful forced landings. The men were 
returning to Los Angeles from Phoenix 
when an exhaust valve broke off, forcing 
them to land in the middle of the Har- 
qua Hala desert in Arizona, about a hun- 
dred miles west of Phoenix. The tem- 
perature was 120° in the shade. Their 
supplies consisted of a box of candy. 
They bought a five-gallon can of water 
for $5 from a man in a Model T and tried 
to decide what to do. 

They finally disconnected a cylinder 
and the exhaust valve mechanism and 
flew back, although it was necessary to 
reach 8,000 feet to clear. 

Conrad has continued this interest in 
athletics through the years. In fact, last 
year he won the Winona city handball 
championship. He likes surfboarding, 
jumping and various other sports and has 
a jumping pit at the airport which he 
encourages his young flyers to use. They 
have even organized football teams. 

Unlike many professional flyers, he has 
found parachute jumping interesting. He 
has made six jumps. He remembers that 
he was not at all nervous at the time of 
his first jump because he was so busy 
trying to calm the student who was fly- 
ing the plane for him. 

“It was a pull-off,’ says Conrad. “I 
had bought the chute and the book of in- 
structions, but I knew so little that I 
didn’t even realize that it was necessary 
to pull the ripcord ’way out before the 
‘chute would open. I pulled it out part 
way, standing out on the wing, and was 
congratulating myself that I had not 
jumped because (I thought) the thing 
wasn’t going to work. The cord came 
out the rest of the way and all of a sud- 
den there was a jerk and there was the 
ship, two blocks ahead of me.” 

Conrad has a lot of interests outside 


(Continued on page 80) 
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| LEARNED ABOUT FLYING FROM THAT! 





The author, now an airline captain. 


AST evening, during a take-off at 

[ LaGuardia Field, I was about 50 feet 
off the ground in a DC-3 when the 

plane gave a sickening wobble and the 
left wing dropped about 30°. Since we 
showed an indicated air speed of about 
135 m.p.h., the wing was returned with- 
out too much effort, but the lesson re- 
ceived was sufficient to remind me of an 
instructive lesson received long ago in the 
Marine Corps—and which I had appar- 
ently forgotten momentarily during the 
bustle of LaGuardia’s evening traffic. . . . 

I had taken off directly after a Douglas 
of Eastern Air Lines, with but a 50-sec- 
ond interval between departures—and I 
had forgotten about his slipstream which 
still caused turbulent air along the run- 
way, though the Eastern ship was well 
away from the field 

As is the habit of most pilots, I think, 
one goes back over the day’s flying some- 
times before falling asleep that night, 
particularly if something unusual has oc- 
curred during the day. This little tussle 
with a slipstream recalled in retrospect 
what I'd seen another slipstream do to 
other planes and pilots in 1931. 

At the Cleveland Air Races of that 
year I was flying Number 3 position in 
an exhibition-acrobatic fighter squadron 
of the U.S. Marine Corps, then com- 
manded by Lieut. Lawson H.M. (“Sandy”) 
Sanderson, one of the finest fighter pilots 
the Marine Corps ever listed. It was the 
second day of the meet and we were sup- 
plying some of the Roman Holiday thrills 
for the well-filled grandstands. (I al- 
ways think of the “Roman Holiday” as- 
pect of these events, since attendance 
always was directly proportionate to the 
number of crackups.) 

We had taken off on schedule in about 
the middle of the afternoon and Were put- 
ting on our show, which consisted of a 
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by CAPT. FRED SMITH 


Slipstreams are dangerous, especially if you 


inadvertently get your plane caught in one. 


The author once did during Marine maneuvers... 


series of formation-acrobatic maneuvers 
and included formation loops-in-vee, 
loops-in-line, a loop of a squadron line 
which became a squadron line reverse- 
ment using a snap-roll in formation at 
the top of the second loop, still retaining 
line formation. Our finale was a squad- 
ron “squirrel cage,” with all nine ships in 
a continuous tail-chasing loop. We were 


Brice (left) and Sanderson after jumping. 





using Curtiss Sea Hawks (Navy F7C's) 
and they were a good plane for the job, 
having plenty of power (for their day) 
and light wing loading. 

The way we “went into” this finale 
squirrel cage was something to write 
home to Mom about: we formed a line 
to the right of the squadron leader’s ship, 
then slid under one another into a nine- 
plane stack (layer cake fashion in a sin- 
gle vertical plane) with a 20-foot vertical 
interval between ships. This formation 
was held by each pilot looking up, with 
head against the head-fairing behind the 
cockpit and holding his ship precisely 
under the ship directly above. The en- 
tire formation was then dived, gently at 
first, but increasing in dive speed until 
the stacked ships were doing about 200 
m.p.h. at which time the squadron leader, 
who flew Number 1 at the top of the 
stack, would peel off and upward into 
the sky in a wide, easy loop—each suc- 
ceeding plane following him off the top 
in similar fashion at proper timing inter- 
val. It was a beautiful thing to watch as 
the cage was completed with all nine 
planes spaced perfectly around a single 
loop. This formation was then held for 
a few minutes and then the flight would 
be dived down and landed in vee-of-vees 
formation. .. . 

On this particular day we had a strong 

(Continued on page 84) 

















Two "stamp flyers" get a few pointers 
from an instructor before their flight. 


flew through the air with the greatest 

of ease on a magic carpet, didn’t have 
anything on thousands of air-minded 
Americans all over the country who are 
flying on stamps. This sounds like a 
rather broad statement but it has been 
made a fact by the Flying League of 
America, an organization whose flying 
stamps, received with purchases, can be 
exchanged for free flying lessons. 

All you do is save the stamps in a book 
until you have 600 of them. Then you 
present them to any accredited flying 
school connected with the League in ex- 
change for 10 minutes of free flight in- 
structions. 

The Flying League of America is a 
non-profit organization designed to stimu- 
late civilian interest in aviation and at the 
same time make it possible for men, 
women, boys and girls to get actual ex- 
pert flying instructions without cost or 
medical examination. The League was 
formed in June of this year by a group 
of civic and business leaders in Grand 
Rapids, Mich. From rather small be- 


Tre: legendary Thief of Bagdad, who 


FLYING 


STAMPS 


by EDWARD CLARKE 


Stick enough of them in enough books and you can fly 
free—in Grand Rapids and Cleveland, at least. The 


idea came from Sam Fletcher, an enterprising merchant. 


ginnings, the idea has never ceased to 
gain momentum. To date it has spread 
over 10 states and was expected to have 
moved across the whole country before 
the year was out. It is no wonder that 
the idea is so popular because it is a 
natural business stimulant for merchants 
and at the same time is a practical means 
for any able-bodied flying fan to learn 
to pilot a plane. 

Organization of the plan is simple. 
Here’s how it works. Local merchants 
sponsor the whole thing. Each merchant 


buys the stamps in blocks of 5,000 for $15 
a block and gives them away with pur- 
chases. They are giving from four to 
10 stamps with each dollar’s worth of 
merchandise purchased, depending on 
what type it is. This means that you 
must buy from $60 to $150 worth of mer- 
chandise for each 10 minutes in the air. 

This figure isn’t high when you stop 
to think how much money the average 
family spends in a month. There are 
always enough varied types of stores so 
that you can make almost all your pur- 
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These stamps are a common Pi 


Cleveland and Grand Rapids stores. 


chases from a Flying League merchant 
and thus have it apply toward your flying 
instructions. 

The purchaser saves the stamps until 
he has the required 600 and presents 
them to an affiliated flying school for 10 
minutes’ dual instruction. An appro- 
priate book has been designed to keep 
the stamps in and is given free of charge. 
Funds received from the sale of the 
stamps are put in escrow for a period of 
two years. Since the organization is run 
on a non-profit basis, only enough money 
is retained from these funds to carry on 
the necessary advertising. If, at the end 
of two years, there is any money left in 
escrow, it will be used in general avia- 
tion publicity. The money in escrow is 
paid out to the participating air schools 
as the books are turned in. 

The whole thing began, strangely 
enough, in a Grand Rapids men’s cloth- 
ing store. Sam Fletcher, a haberdasher 
and sportsman pilot, was trying to sell a 
suit to an air-minded gentleman who 
protested that he couldn’t afford one be- 
cause he was spending all his surplus 
funds on flying lessons. Fletcher, in a 
joking way, offered to pay for a lesson 
if the man would buy a suit and was 
surprised to be taken up on the offer. He 
stood by his statement and paid for the 
flying lesson. 

Word got around town that he was 
giving free flying lessons with purchases. 
Other merchants heard the rumors and 
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the idea sounded good to them. Rather 
than “fite ’im,” they thought it would be 
wiser to “jine ’im,” so they suggested to 
Fletcher that he form a merchant’s or- 
ganization to carry out the plan on a 
larger scale. He was elected president 
and the Flying League of America has 
been growing by leaps and bounds. 

The idea proved popular in Grand 
Rapids. It is estimated that 300,000 peo- 
ple are saving stamps there now. At 
first, only 19 merchants subscribed to the 
plan. But people began asking for the 
stamps so frequently that, inside of three 
months, 290 other merchants had become 
affiliated. Up to the present over 2,000 
air-minded Grand Rapids citizens have 
had Flying League dual instruction at 
the two flying services connected with 
the organization. 

You can be sure that you will get bona 
fide lessons for your stamps. Only Gov- 
ernment-licensed air schools are affiliated 
with the league. The Government grants 
licenses only after careful examination 
of pilots and equipment according to 
strict regulations laid down by the Civil 
Aeronautics Authority. The League 
does not select any school or group of 
schools to participate in the plan. Li- 
censed flying schools near the town 
where a chapter is located are asked to 
join. In Cleveland, stamp savers can 
redeem their stamps for flying lessons at 
any one of eight flying schools located 
at the five nearby airports. 






ROBINSON 
Sam Fletcher, originator of the idea, is 


a Grand Rapids haberdasher and airman. 


The instructions you receive are exactly 
the same as those given in regulation 
flying lessons. You can take as many 
dual flights as you wish as long as you 
have a book of stamps for every 10 min- 
utes in the air. However, you can’t solo. 
All time in the air must be in the com- 
pany of an instructor. Anyone between 
the ages of 16 and 65 who is physically 
fit can participate in the program. 

It shouldn’t take anyone long to save 
the 600 stamps. Contrary to the usual 
procedure in stamps-for-merchandise 
plans of this type, the Flying Stamps are 
transferable. This means that you can 
get your family, friends, relatives, church 
group, Scout troop or classmates to save 
them for you. 

This has resulted in something similar 
to a mad, perpetual scramble among some 
families in those cities having the plan. 
The furor is attracting so much attention 
in some circles that queries have been 
sent in by merchants in other progressive 
communities. We do not know the plans 
of the Flying League of America as re- 
gards other communities, but it is quite 
possible that the idea soon will be wide- 
spread enough to have representation in 
all sections of the country. Several mid- 
western and western cities have ex- 
pressed especial interest. 

The Cleveland chapter has been 
launched by Humphrey, Prentke and 
Associates, an advertising firm which has 
handled publicity for the National Air 
Races for a number of years. The pro- 
gram has been under way there for a 
little over a month and, in that short 
time, the stamps have been made avail- 
able to the public through more than 
5,600 outlets. These include a drug store 
chain, a grocery chain, a department 
store, auto dealers and many others. 

Many prominent men in business and 
aviation circles have their interest in the 
scheme. Among these are J. H. DuBuque 
of the Civil Aeronautics Authority; Pren- 
tice Brown, Michigan State Senator; 
Thomas E. Walsh, manager of the Grand 
Rapids airport and Maj. Jack Berry, man- 
ager of the Cleveland airport. 

END 
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HAL MORRIS 


by HAROLD 


KEEN 


Patrol bombers of the U. S. Navy quietly 
are patrolling a vast area around American 
They are our real outposts; they 
will be first to see an approaching enemy. 
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This PBY was photographed during a recent 
patrol mission along the Alaskan coast. 


F the United States Navy is not getting 

an eagle’s eye \V iew of much of the world 

worth scanning, it is only because the 
niceties of neutrality force it to hug its own 
shores. For the fleet has an air force with 
telescopic vision that can cover with one 
sweep some 75,000,000 square miles of the 
globe, a huge portion of the earth’s hab- 
itable surface and the sealanes approach- 
ing 1t. 

In terms of national defense, this means 
that no hostile force, even from a great 
distance, could pounce on an unaware U, S. 
fleet, that no enemy could make the elabo- 
rate preparations required for an assault 
on our farthest outposts without being 
detected. Standing guard today in monot- 
onous neutrality patrol—a prelude perhaps 
to grimmer duty—are some 225 of the .n- 
ternationally famed and respected PBY’s 
twin-engined, triple-duty, flying boat bomb- 
ers. 

We may not have a Navy powerful 
enough to defend us on both oceans, but 
we have a scouting air armada so wisely 
divided among all our vital defense centers 
that a foreign power will find full dress 
attack on any portion of the Western 
Hemisphere no child’s play. Long before 
World War II frightened us into a su- 
preme preparedness effort the indispensa- 
ble character of long range patrol bombers 
was realized. Last January, only a month 
after Consolidated Aircraft Corporation 
had received a $20,000,000 order for ap- 


Based conservatively on a |,700-mile rad- 
ius, map shows area patrollable by PBY's. 
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PBY’s, virtually 
ling the Navy’s heavy scouting arm, 
Admiral Harold R. Stark, Chief of Naval 
Operations, disclosed plans to procure still 
200 more of these craft 
stance—how to cover it adequately and 
lily—is more a factor in the defense 
e United States than in any other 
rate world power. While Europe’s 
en speak in terms of hundreds of 
s—far less in many 
quired to reach their military objectives, 
this country, with its 3,000-mile breath, its 
flung possessions in many seas and 
es, conceives its problem of protection 
The United States 
ist defend Hawaii, the Aleutian Islands, 
laska, Puerto Rico, the Canal Zone and 
Guantanamo Bay, Cuba, to prevent a 


mately 200 mors 


instances—re- 


housands of miles 


springboard attack on its own vitals. 
lo help thwart an aggressor far from 
outermost ramparts is the job of the 
Just how much faith the 
vy places in the long range patrol 
Admiral Stark’s 
elation that some 600 of this type may 
day in the not too distant future be 
jloyed over the vital sea gateways we 
ist dominate to live. The core of this 
ing sky fleet, the 225 bombers in squad- 

ns scattered from Coco Solo to Sitka, 
m San Juan, Puerto Rico, to Cavite, 
Philippine Islands, has been on the job 
iny months—quietly and efficiently. The 


PBY’s today. 


mber is contained in 


exact areas covered by ceaseless neutrality 
trols has been an official secret since 
their inauguration with the declaration by 
President Roosevelt last year of a limited 
national emergency. But easy to conjec- 
re are the possibilities of their employ- 
ent when and if the “limited” is blotted 

t and we stand face to face with a full- 
lged national emergency. 

PBY squadrons today are located at San 
Diego, Seattle, Sitka, Pearl Harbor, Cavite, 
Coco Solo, San Juan and Norfolk. Other 
bases will be prepared for them as the 

mber of bombers increases. Besides 
established bases the PBY’s tough char- 
acteristics enable them to operate from 
fuelling ships far at sea, from coastal 
nts without benefit of a harbor’s protec- 

and even from inland lakes and rivers. 
xcluding the latter contingencies, the 
PBY’s scope from present stations where 
rews are receiving intensified training, re- 
iins staggering. The shadows of these 
graceful flying boats can fall over Burma 
near the North Pole, over Bolivia or 

Phoenix Islands, over Greenland or 

istralia if the occasion ever arises. 
In ideal weather a PBY can travel almost 
000 miles from its base before traveling 
k. This, of course, does not take into ac- 
int inevitable detours during reconnais- 
ce. However, the 2,000-mile radius may 
considered a not unreasonable maximum 





e-way range for purposes of determining 

e extent to which the Navy's patrol fleet 

blanket distant areas. Flying boats of 

the near future—the Consolidated experi- 

ntal Model 31, for example, which has 

reputed non-stop range of approximately 

10,000 miles—will make the 2,000 mile 
ire seem puny indeed 

Equipped with sufficient bombers to per- 

t maintenance of full strength at each 

today’s PBY bases, where could the 


avy extend prying eyes in war? The 
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These PBY's of VP-12 (Patrol Squadron 12) are based at San Diego, can carry out non- 
stop missions from there to Canada, into Latin America or close to Hawaii and return. 


vast stretches of Pacific in the now familiar 
defense triangle with Alaska as its peak 
and Hawaii and San Diego as the term:ni 
of its base would be completely under sur- 
veillance by patrol squadrons stationed at 
San Diego, Pearl Harbor, Seattle, Sitka 
and Kodiak, 

Many strategists consider still more im- 
portant as a defense zone the area west 
and possibly south of Hawaii. This island 
fortress is the padlock to Uncle Sam’s 
barn door. The brigand who breaks that 
lock will make a serious breach in the 
defense of the adjoining residence—the 
United States itself. Seizure of Hawaii 
can be effected only through shattering the 
backbone of our powerful fleet. Today 
five to six dozen PBY’s are stationed at 
Pearl Harbor, a force which undoubtedly 
would be augmented greatly in a Pacific 
emergency. These craft can patrol to within 
a short distance of Wake Island west of 
Hawaii, southeast to Canton Island and 
well towards Samoa in the South Pacific 
where the American naval station of Tutu- 
ila is located. 

At the islands of Wake and Midway, 
the halfway stop-over on a flight from 


Hawaii to Wake, are adequate seaplane 
anchorages. Their admirable location will 
allow more extended periods at sea awa) 
from the main base at Pearl Harbor and 
will give the fleet sustained patrolling ca 
pacity in naval action west of Hawaii. Lying 
beyond Wake and another convenient half 
way stepping stone, in this instance to the 
Philippines, is Guam whose proposed de- 


velopment as a major base has been viewed 
with almost belligerent suspicion by Japan 
There is little doubt that Guam will be 


fully equipped with long range patrol 
planes should circumstances force the Navy 
to stage a large scale campaign in the 
western Pacity From Guam, waves « 
PBY’s can be unleashed west beyond the 
Philippine archipelago into the China Sea 
and south actually into the Australian cor 
tinent where it points a finger of land to 
ward New Guinea. And in a southeasterly 
direction the Caroline and Marshall Islands 
would fall easily within their aerial sweep 
With little fanfare following mass flights 
from Hawaii which demonstrated the et 
fective mobility of large PBY squadrons, 
Cavite recently has become an official PBY 
(Continued on page 70) 





The flight dispatcher (top) watches the progress of every flight. Flight 14 (above) prepares to leave. 
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by MacDouald Hays 


What actually goes on 


minal. The time: any day at 2 p.m. 
“Attention please: First call TWA, 
Flight 14. East-bound for St. Louis, In- 
dianapolis, Columbus, Dayton, Pittsburgh 
and New York. All aboard, please. Give 
your name to the hostess as you board 
the plane.” 

The Kansas City passenger agent lays 
down his microphone. Passengers file 
out of the terminal building and enter 
the plane. The captain gets the “all 
clear” signal from the ground, they taxi 
out and take off. As simple as that 

But let’s look behind the scenes at the 


T= place: the Kansas City airport ter- 


‘up front” in a big transport? 
This airline pilot, a former Army pilot who wrote 
“Cadet Days at Randolph Field,” takes you with him 


preparation necessary for Flight 14 then 
board the plane and ride to St. Louis (the 
first leg of their trip) in the cockpit be- 
hind the captain and first officer. 

First of all let’s follow the captain and 
first officer after they arrive at 1 p.m. on 
the field—which is one hour previous to 
take-off time. The captain goes imme- 
diately to the meteorology department to 
check ceiling, visibility and air tempera- 
ture along the route. The chief meteor- 
ologist enters with the latest weather ob- 
servations, which are made every hour 
along the route and a forecast sheet cov- 
ering the next four-hour period. 
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MacDonald Hays 


“Captain Smith,” he says, “You will 
have turbulence below 5,000 feet to In- 
dianapolis with high scattered clouds 
above 10,000 and lower broken clouds at 
8,000. I recommend 7,000 feet as the best 
altitude. From Indianapolis to Pitts- 
burgh you will encounter a cold front at 
Columbus (he indicates a blue line on 
the air mass analysis chart), with low- 
ered visibility. Your best altitude from 
there on in to Pittsburgh is 5,000 feet.” 

Captain Smith checks the previous 
weather map to discover which way the 
bad weather is moving. He hands the 
weather sheet to his First Officer “Here, 
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Jones,” he says, “make out the flight plan 
for 7-7-5-5-5.” 

Jones, a tall, alert-looking chap trans- 
lates this to mean climb and cruise at 
7,000 feet to St. Louis, 7,000 to Indianapo- 
lis, then 5,000 Indianapolis to Dayton and 
Columbus to Pittsburgh. Jones walks to 
a shelf outside the operations office and 
selects a sheet on the top of which is writ- 
ten “Flight Plan.” He writes the courses 
and distances between points on the 
route, direction and speed of the winds 
aloft at 7,000 and 5,000 feet, with tem- 
peratures at that altitude, then with his 
calculator figures what loss or gain of 
ground speed the wind will give at their 
chosen altitudes. 

TWA captains and first officers are 
equipped with engine and performance 
charts made by the Wright engineering 
laboratory and TWA engineers. For ex- 
ample the True Air speed vs. Horsepower 
vs. Temperature Chart gives 1,200 hp. 
necessary at 7,000 feet to make a true air 
speed of 184 mph., with outside air tem- 
perature at 40°. Winter schedule time 
between Kansas City and St. Louis is one 
hour and twenty-four minutes. 

Jones figures from the meteorology 
sheet containing the wind velocity and 
direction at 7,000 feet that they will have 
a tailwind of 10 mph., which will make 
their ground speed 194 mph. and should 
put Flight 14 in St. Louis three minutes 
ahead of schedule. 

He finishes his flight plan—on which is 
given the horsepower, estimated ground 
speed and gasoline consumption per hour 
for all legs on the flight through to Pitts- 
burgh. 

Next in the sequence-before-flight is 
the making of an Airways Traffic Control 
form on which Jones writes the approxi- 
mate time Flight 14 will be over Higgens- 
ville, Columbia, New Florence, Weldon 
Springs and St. Louis—the check points 
over which radio reports are given. If 
the winds aloft are correct this forecast 
check point time is accurate to within 
two or three minutes. 

Jones gives the ATC form to a radio 
operator who puts it on the teletype as 
an aid in coordinating this time with that 
of other airplanes in the same vicinity 
(called traffic). Captain Smith and the 


flight superintendent check and sign 
Jones’ work and now we're ready to de- 
part. 


At this point I can hear some of you 
saying, “So what? What good is a flight 
plan—or an ATC if the winds aloft 
change so that more or less power is re- 
quired to maintain a schedule?” 

Well, the winds do change. But here’s 
the point. The flight plan gives the cap- 
tain and first officer a good basis upon 
which they can figure and calculate while 
in the air. It’s an added safety measure. 
For example: suppose Jones has figured 
on using 102 gallons of gasoline per hour. 
That means they will use 143 gallons to 
St. Louis. Now it’s a Civil Aeronautics 
Administration rule that airliners must 
land with at least 70 gallons of gasoline 

or a 45 minute supply in the tanks, so 
143 plus 70 equals 213 gallons, but to be 
on the safe side we carry 350 gallons and 
should land with 200 gallons of gasoline 
remaining—enough to take us anywhere 
within a 400 mile radius. 








Every part of the airliner's trip is calculated carefully before the ship leaves 


the airport. 


It’s 10 minutes before schedule take- 
off time at 2 p.m., so Smith and Jones 
walk to the airplane. You enter the ship 
behind Smith and Jones and walk up to 
the cockpit. You can stand up now and 
watch Jones go through his regular be- 
fore-take-off routine. He picks up a 
check sheet titled “Before starting en- 
gines” and calls out: “Battery cart on— 
gasoline checked, radio checked... .” 
He and Captain Smith check each item. 

He picks up his mike, “Flight 14 to 
Kansas City. Radio check.” TWA’s ra- 
dio operator returns: “Kansas City to 14. 
Transmission normal, time 57, five seven 
(minutes past the hour), altimeter 29.80, 
two nine eight zero.” 

Passengers and baggage are already on 
the ship, and Captain Smith gets the “all 
clear to start engines” signal from the 
ground. He starts the right engine, then 
the left. Jones shifts the electrical load 
from battery cart to airplane battery. 
Okay—let’s go—but no; first Captain 
Smith gets a salute from the passenger 
agent which means “all clear to taxi.” 

Jones changes radio frequency to the 
control tower frequency and presses his 
mike button: “TWA Flight 14 to Kan- 
sas City tower. Ready to taxi out.” 

The tower operator returns, “Okay to 
taxi out TWA 14. Wind north-west three, 
NW 3, traffic taking off north. Your 
clearance: Flight 14 is cleared from 
Kansas City to St. Louis tower to cruise 
7,000, cross Weldon Springs 2,500, no es- 
sential traffic reported.” 

Jones repeats the clearance as the plane 
stops at the south end of the north south 
runway for the routine engine run-up. 
Out comes the check list with items to be 
checked before take-off: “Flaps up, 
trim tabs set for take-off, seat-belt sign 
on, carburetor air cold... .” 

Captain Smith sets the parking brake, 
runs each engine up to 30 inches of mer- 
cury, tests the mags—Jones presses his 
mike: “TWA Flight 14 ready to take- 
off,” receives the tower’s okay and we be- 
gin to roll. 

You sit back in your “jump seat” and 





Calculations are entered on a flight plan which must be adhered to. 


fasten the safety belt. The throttles go 
to the full forward position and as we 
leave the ground Captain Smith says: 
“Up gear.” Jones unlocks the safety 
latch on the floor of the cockpit, pulls the 
landing gear lever to the up position and 
in the same motion picks up his mike: 
“TWA Flight 14 off at zero three and 
changing over.” 

The control tower repeats and Jones 
shifts to TWA company frequency and 
repeats our time off the ground. The 
company radio operator at Kansas City 
contacts St. Louis and gives our time off 
and also estimated total time to St. Louis. 

Now we're 1,000 feet in the air heading 
on a course due east and Captain Smith 
pulls back the throttles to 30 inches of 
mercury and synchronizes the props at 
1,900 rpm. We're climbing at 120 mph. 

When we reach our cruising altitude at 
7,000 you see Jones pull out his Wright 
power calculator. He figures a moment, 
glances at the outside air temperature 
indicator and says: “28 point 3 for 1,200 
horsepower. Captain Smith moves the 
props to 1,850 and the throttles until the 
two manifold pressure gauges register 29 
point 3. Now he moves the gas tank se- 
lector from the positive tank (left main) 
to the left auxiliary tank and glancing at 
the gasoline gauge we see that there is 
85 gallons in this tank. The mains hold 
210 gallons and each auxiliary holds a 
maximum of 201. 

Well, now we can sit back and study 
our map for a moment. Straight ahead 
is a town with a small lake bordering on 
the east. Directly over the town the cap- 
tain’s thumb makes a sidewise movement 
—okay—we’re over our first check point 
—Hieggensville. Jones picks up his mike: 
“Flight 14 to Kansas City.” 

Kansas City replies: “Kansas City 
Flight 14. Go ahead.” Jones makes his 
report using the standard procedure. 

“Flight 14 over Higgensville at 24, two 
four, 7,000 contact (able to see the 
ground), estimate New Florence at 45, 
four five, temperature 35... Jones.” 
Kansas City repeats the report. 

















The line's meteorologists supply the captain and first officer with the latest hourly 


weather observations along the route. 


Captain Smith and Jones seem to be 
busy every minute checking oil pressure, 
moving a lever to increase oil tempera- 
ture to 150° or checking air temperature 
in the passenger cabin. 

“Jones,” says Captain Smith, “You'd 
better let down a quart of water. I see 
the steam pressure in our boiler is drop- 
ping.” 

Jones leaves his seat, lets down the re- 
quired amount of water and notes a 
steady rise in steam pressure up to 25 
pounds. When you ask about the heating 
system Captain Smith explains that the 
passenger cabin is heated by a water 
jacket surrounding the engine exhausts 
and that steam generated by a quart to 
three pints of water is generally suffi- 
cient for an hour and a half flight. A 
gauge over the co-pilot’s seat shows the 
exact temperature in the passenger com- 
partment at all times. Air entering the 
nose valve of the ship is heated to 70 
and passes into the passenger cabin. 

Captain Smith glances at the ground, 
then wags his thumb. We’re over New 
Florence and Jones contacts St. Louis. 

“Flight 14 over New Florence at 44, 
four four, 7,000 contact, estimate Weldon 
Springs at 10, one zero, St. Louis at 21, 
two one, temperature 33, gain 22... 
Jones.” 

Our speed is slightly more than Jones 
had estimated since we've picked up a 
tail wind of 22 mph. You settle back 
thinking that’s all the work necessary be- 
fore our arrival at St. Louis. But not 
Jones. He reaches behind his seat and 
pulls out the airplane log—Form 76. 

This log gives a complete record as to 
functioning of engines and airplane for 
each leg of a journey. Over his shoul- 
der as he writes we see: 

Engines—ignition—radio—oil pressure 
and temperature ...normal. Altitude 
—7,000, air speed—175 mph., horsepower 
—1,200, fuel per hour, 90 gallons. 

Jones replaces the log. When we reach 
St. Louis he will enter our total time be- 
tween Kansas City and St. Louis, and the 
ground crew will enter the number of 
gallons of gasoline and oil with which 
they service the ship. 





Thus the crew know precisely what's ahead. 


Jones makes his report over Weldon 
Springs, then when we're five minutes 
from St. Louis, picks up his mike and 
says: “Flight 14 to St. Louis. Over The 
River and changing over.” 

“Okay to change over. Altimeter 29 
point 94, two nine nine four.” 

Now we leave the TWA radio fre- 
quency and contact the St. Louis tower 
on 278 kc. 

“TWA Flight 14 to St. Louis tower, 
over The River, go ahead.” 

“St. Louis tower to TWA Flight 14. 
Okay, over The River, the wind west 
nine, runway number one, local traffic. 
You are cleared to the field.” 

Smith and Jones keep a sharp watch 
on two small yellow Cubs circling the 
field. Jones gets out his “Before-land- 
ing” check list. ... “Gas on left main, 
full rich, props 1,850, tail-wheel locked.” 
Captain Smith checks each item and then 
slows the ship to 150 mph. “Down gear.” 

Jones pushes down the lever which 
lowers the landing gear and, when the 
landing gear strut pressure reaches 750 
pounds, locks the safety latch and re- 
peats: “Gear down and locked, pressure 
750 pounds, green light on.” 

We swing to the east of the airport, 
descend to 1,200 feet, line up with the 
east-west runway and slow to 110 mph. 

“Down flaps three quarters,” says the 
captain. 

Jones lowers the flaps, returns the flap 
lever to neutral. “Flaps are down three 
quarters.” 

We touch the ground. Captain Smith 
pulls back the control column says: “Up 
flaps’—then pushes the propeller con- 
trols ahead to full low pitch, returns the 
elevator trim tab to neutral, unlocks the 
tail wheel and we taxi slowly to gate 
No. 3 where a mechanic in white cover- 
alls stands with hands over head. 

Jones presses his mike button, changes 
to TWA radio frequency: “Flight 14 on 
the ground St. Louis at 24, two four.” 

The figure in white below us extends his 
arms horizontally—we come to a stop. 
Jones pushes the carburetor controls to 
the “full lean” position, Captain Smith 
reaches overhead, cuts the ignition 


switches and sets the parking brake. 

As you leave the ship you see Smith 
and Jones head for a telephone in the 
operations building where they will give 
their estimated time and altitude on the 
next leg of the flight—to Indianapolis. 

Well, you think, it’s not a simple thing 
to fly an airliner, yet even on this short 
flight you have been able to observe the 
logical steps in preparing for a flight, the 
flight itself and see a little of the organ- 
ization behind Flight 14. 

Smith and Jones wave to you as they 
pass on the way back to their ship. The 
first leg of a routine flight has been com- 
pleted and the last thing you hear as you 
leave the terminal building to search for 
a taxi is: “Last call for TWA Flight 14, 
eastbound for Indianapolis, Dayton, Co- 
lumbus. .. .” 

END 





Nylon in the Air Corps 
HERE is very little about Nylon that 
research engineers of the Army Air 

Corps haven’t known for some time. 
Three years ago the Army’s Material Di- 
vision at Wright Field began tests to de- 
termine whether or not Nylon would be 
a suitable substitute for silk for para- 
chutes. Comparative tests of Nylon vs. 
Silk were made, including tests of the 
physical properties of the two fabrics, ex- 
posure to weather, ultra-violet and infra- 
red lights and immersion in various acid 
and alkaline solutions. 

It was found that ultra-violet rays 
weakened some types of Nylon more than 
silk, but in 20 days of continuous expo- 
sure to weather (including snow, rain and 
sunshine) the tensile strength of Nylon 
decreased only one-tenth, while silk de- 
creased one-third. Exposure to 170 hours 
of strong sunlight resulted in silk losing 
61 per cent of its tensile strength; Nylon 
lost 67 per cent but, since its original ten- 
sile strength was considerably greater 
than silk, Nylon was stronger than silk 
at the end of the test. The synthetic fab- 
ric also retained more of its elasticity 
than silk. Nylon also was found to be 
practically unaffected by mineral acids 
and alkalis, though silk was soluble in 
strong alkaline solutions. 

Two complete parachutes with Nylon 
canopies were made. With dummies of 
varying weights attached, both Nylon and 
silk parachutes were dropped from an 
airplane flying at prescribed speeds to ob- 
tain various shock-loadings of the cano- 
pies. These tests proved Nylon to be as 
good as silk. A Nylon thread and web- 
bing also have been developed that are 
suitable substitutes for the linen thread 
and webbing now being used in para- 
chute harnesses. 





Service Deluxe! 

F you plan to fly to Australia, take your 

fishing rod. For, when the big British 
flying boats land on Australia’s Gulf of 
Carpentaria to refuel at the Princess 
Elizabeth lagoon, passengers are invited 
to enjoy an hour’s fishing from the plane. 
They always are able to supply the 
plane’s steward with parrot fish, rock cod 
and mullet for their scheduled dinner at 
Darwin. 

















pilots that are being trained each year, 

we know you will find at least 75,000 

ciferous exponents of the art of hangar 
flying. The so-called “vertical” bank and 
the advanced stall will possibly bring 
about as many debates as has the down- 
wind turn. You probably are better 
equipped than anyone else at the airport 

uphold your end of the argument but, 
just in case, here is a little more ammuni- 
tion for you to use. 

At the time you were given your oral 
examination for instructor rerating, you 
answered and possibly asked numerous 
questions regarding turns and_ stalls. 
Each new student very likely confronts 
you with some new angle of explanation 
demonstration of turns and stalls that 
was not covered at the time of your re- 
rating. Further, it has not been possible, 

) date, for you to obtain specific infor- 
mation on turns and stalls in current pub- 
lications. While it is appreciated that it is 
impossible in one short article to answer 


Frito the ranks of the 50,000 to 60,000 








by J. F. GUILMARTIN 


Pilots who insist on arguing over the characteristics 
of stalls and turns will want to fortify themselves 
with some facts on this highly academic controversy. 


all questions that may arise on these ma- 
neuvers, the following information will 
aid you in presenting, in a logical and 
standardized manner, their fundamentals. 

As we well know, it is of prime impor- 
tance that we be able to change the di- 
rection of an aircraft in flight at will. 
Hence, the turn. This, perhaps the basic 
flight maneuver, will be discussed first. 

We have, in general, three kinds of 
turns. We will speak of a turn as a ma- 
neuver in which a change of direction is 
accomplished without gain or loss of alti- 
tude. A climbing turn is a maneuver in 
which a change of direction is accom- 


plished with a gain of altitude. A gliding 
turn is a maneuver in which a change of 
direction is accomplished with a loss of 
altitude. We must also agree that, in a 
properly executed turn of any kind, the 
ship is not allowed to skid and, once the 
desired bank is attained, this bank is held 
constant. 

We do not mean to imply, however, that 
maintaining an exactly constant degree of 
bank is absolutely necessary, or even par- 
ticularly desirable, during elementary 
turn instruction. It is first necessary for 
the student to be able to recognize the 
overbanking tendency before he can cor- 


In most modern aircraft, like the Beechcraft (left), the pilot gets ample warning through “buffeting” 


to avoid the serious stall. The Army P-36A (right) is illustrating an almost perfect 90° vertical turn. 
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This diagram illustrates the author's discussion of the effect of turns on an air- 
craft. Note the drop to be expected whenever a plane is banked without climbing. 


rect it—and this he will probably not 
be able to do until he has attained con- 
siderable familiarity with the mechanics 
of the turn. (Ofttimes the student first 
notices the overbanking tendency during 
instruction and practice in climbing 
turns.) 

Turns may be classified as gentle, me- 
dium and steep although, at present, some 
confusion is attendant to this classifica- 
tion. The accomplished pilot does not 
think, when he wants to change direction, 
“Will I use a gentle or a steep turn?”, but 
merely applies the pressures necessary to 
cause his aircraft to follow the desired 
flight path. 

Elementary turn instruction is easier 
for the student to grasp if a bank of about 
25° or 30° is used. Of course, it means 
nothing to tell the student to do a 30 
bank, but he must be shown the degree of 
bank desired, by means of a demonstra- 
tion in flight, by the instructor. The stu- 
dent should be given, on the ground, a 
concise but clear conception of the direc- 
tions that he should apply pressures to his 
controls to accomplish a proper turn. This 
explanation should be somewhat in the 
following manner: 

“To turn the airplane, it is necessary to 
bank it, otherwise we will skid. To bank 
the ship we use the ailerons. Therefore, 
we must apply pressure to the stick or 
wheel in the direction we wish to turn. 
As may be noted, when we apply pres- 
sure to the stick it is necessary to apply 
pressure to the rudder pedal in the same 
direction; i. e., on the same side, to keep 
the ship from yawing and slipping. (More 
about this later.) The pressure on the 
stick and rudder pedal is maintained until 
we reach the desired degree of bank. 
Then the aileron is neutralized and all of 
the pressure on the rudder pedal re- 
moved. The instructor will, of course, 
demonstrate the degree of bank he wishes 
the student to attain for his turn practice 
The student will have to learn by prac- 
tice the proper proportion of pressures 
necessary to attain and recover from his 
desired bank without skids or slips. If we 
wish to maintain our altitude in the turn, 
it will also be necessary to apply pressure 
to the rear on the stick or wheel as we 
bank the airplane, because of the loss of 
effective lift. (The student will find it 
necessary to use visual references in or- 
der to estimate the amount of back pres- 
sure necessary. Common practice is to 
tell the student to use as much back pres- 
sure as is necessary to ‘keep the nose on 
the horizon.’ Side-by-side ships, of 
course, have somewhat different refer- 
ences for right and left banks.)” 

After the turn has been explained to 


the student somewhat as above, and any 
questions he might have are answered, a 
demonstration of the maneuver by the in- 
structor is in order. This, of course, must 
be started from straight and level flight. 
There are two things that the student may 
learn from this demonstration. He may 
see what the attitude of the aircraft is 
when it is in a proper turn. And, if the 
instructor uses his controls positively and 
smoothly, he will be again impressed with 
the direction that it is necessary to apply 
the pressures on the controls. He will not 
be able to form any idea of the pressures 
necessary until he attempts the maneuver 
himself. Any “help” from the instructor, 
in the form of pressures by the instructor 
on the controls, when the student is at- 
tempting a turn, will destroy the possibil- 
ity of the student determining the amount 
of pressures necessary to accomplish the 
desired maneuver. (Caution: During 
demonstrations to the student do not con- 
fuse slowness in application of pressures 
with smoothness. Also remember that we 
cannot “teach” the student to fly. He 
must learn for himself. However, we can 
help him a great deal with his learning 
process. ) 

Now, in order for the instructor to in- 
telligently answer any questions that the 
student may have with regard to turns— 
and to enable the instructor to give the 
student the maximum amount of help in 
his efforts—it is necessary for the instruc- 
tor to have a clear and detailed under- 
standing of all the factors involved in the 
maneuver from a practical standpoint. 

We know that there is no reversal of 
the functions of the controls, but do we 
clearly understand just what these func- 
tions are? Taking the control surfaces 
separately, we shall analyze their actions 
and effects. 

First the elevators. Regardless of the 
position of the aircraft, the elevators can 
do but one thing. This is to change the 
angle of attack. As long as we have fly- 
ing speed this means, practically, that we 
obtain more or less lift from our wings by 
the use of the elevators. This may also 
be done by varying the speed through 
the air. Remember that the lift on the 
wings acts at right angles to the span, or 
lateral axis. 

Secondly, the ailerons. Regardless of 
the position of the aircraft, the ailerons 
can do but one thing. This is to give one 
wing more lift (by increasing the angle 
of incidence) and, at the same time, to 
give the other wing less lift. This, of 
course, causes the aircraft to bank. Un- 
fortunately, however, when the ailerons 
are used, one wing is not only given more 
lift than the other, but is also given more 


drag (induced). That is, the wing on 
which the aileron is depressed tends to 
drag behind the other wing. 

Thirdly, the rudder. Regardless of the 
position of the aircraft, the rudder can do 
but one thing. This is to control the yaw 
of the aircraft. Using the rudder can 
either make the aircraft skid or slip, or 
as we normally use it, keep the airplane 
from slipping or skidding. 

Now let us consider just how and why 
we use the controls as we do in order to 
turn the ship properly. We must use the 
ailerons and bank the ship, otherwise it 
will skid because of centrifugal force. 
However, when we use the ailerons the 
outside wing will tend to drag behind the 
inner wing, this causing the ship to slip 
(skid toward the low wing). We must 
use the rudder to correct this tendency 
to slip. That is, we must use the rudder 
in the same direction as the pressure is 
applied to the aileron control. The rud- 
der does not turn the aircraft properly, 
in flight, nor does it “start the turn,” but 
it only keeps the aircraft from yawing as 
we assume our new attitude. If we use 
the ailerons and rudder together and in 
the proper proportion, our plane will now 
be in a bank and it will have entered it 
without slips or skids. However, if we 
plan to make a turn, we will have to do 
something about the loss of effective lift. 

Except for the negligible loss of speed 
caused by the use of our ailerons and 
rudder, our plane will have the same 
amount of speed after we roll into the 
bank as it had while we were flying 
straight and level. Therefore, since we 
have not changed the angle of attack as 
yet, it will be producing the same amount 
of lift. However, this lifting force will no 
longer be directly opposed to the force of 
gravity, but will be acting at some angle 
to the gravity force, depending upon our 
degree of bank. Therefore, in order to 
maintain altitude as we wish to do in our 
turn, it will be necessary to obtain more 
lift to do the same job of keeping us at 
our same altitude. This lift is normally 
obtained by use of the elevators to in- 
crease our angle of attack. Now as we 
know, when we apply pressure to the rear 
on our stick thereby increasing our angle 
of attack and obtaining more lift, we also 
increase our drag (induced), and unless 
we use more power, we reduce our air 
speed. It is not correct to say that in all 
turns (climbing and gliding included) 
speed and lift is lost, but it is correct to 
say that in order to obtain the amount of 
lift necessary to maintain or increase our 
altitude, we must sacrifice speed. 

To properly execute a turn we must co- 
ordinate the use of our aileron, rudder 
and elevators and apply the pressures to 
them in the proper proportion. We may 
execute a fair turn without properly co- 
ordinating our elevators, but imagine a 
lazy eight attempted without coordina- 
tion of all of the controls. 

There is another fallacy prevalent at 
present, that we should clearly under- 
stand. This is the idea that we can 
“tighten the turn” with the elevators by 
pulling back on the stick. If we are ina 
turn and have the proper amount of back 
pressure on the stick necessary to main- 
(Continued on page 76) 
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by HURD BARRETT 


marize briefly and quote in part a 

pamphlet entitled “A Statement Re- 
garding Aviation Training Schools and 
Employment in Aircraft Factories in Los 
Angeles County, California,” which was 
published by the Los Angeles Chamber 
of Commerce under the date of March 
28, 1940. We think it conveys some ex- 
cellent reading for job seekers: 

“In answer to thousands of inquiries 

. . the Los Angeles Chamber of Com- 
merce has made a comprehensive survey 
of the field (aircraft manufacturing)... . 
During this survey the personnel heads 
of the five major manufacturers in this 
county were consulted. In arriving at 
conclusions, their statements were given 
major importance in the belief 
that the manufacturers ... are 
in the best position to know the 
personnel requirements of the 
industry and the need for the 
aircraft training schools.... 
The following conclusions have 
been reached. 

“1). ... Differentiation must 
be made between vocational and 
job-training courses. A voca- 
tional training course is one re- 
quiring from a 10-month mini- 
mum to a four-year maximum 
for completion provides 
training in a broad range of 
skills ...in related technical 
subjects such as trade mathe- 
matics and drafting. The job- 
training course of from six 
weeks to three months duration 
is designed to teach ...a sin- 
gle job such as riveting, weld- 
ing or sheet metal assembly. 

“2). The employee who has 

. a general vocational educa- 


F ma the record, we’re going to sum- 





tion is readily adaptable to 
many different jobs and... 
has a good expectancy for 
steady employment. . The 
job-trained employee is com- 
paratively insecure, because 
brief . . . training equips him to do only 
one job and ... he is not equipped (in 


the event of layoff) for transfer to an- 
other department. 

“3).... No connection between the 
aircraft manufacturers and the private 
training schools (exists) . and (there 
is) no agreement either implied or stated 
that the manufacturers will employ their 
graduates. Employment selections are 
made solely on the basis of merit, irre- 
spective of the individual’s former con- 
nections. In addition to mechanical 
knowledge and skill, there are usually 
other qualifications that are considered, 
such as personality traits, physical fitness, 
citizenship and, in some instances, the 
satisfactory passing of general intelli- 


gence, temperament, mechanical aptitude 
and other selective tests.” (Italics ours.) 

At this point let us interject a few re- 
marks of our own. Among the many let- 
ters we have received have been several 
from persons who, with apparently ex- 
cellent qualifications, have been unable 
to secure employment. If these individ- 
uals will carefully read the portion of 
this pamphlet that we have italicized 
above, they may understand just what 
their trouble has been. We do not wish 
to imply that all such persons are “per- 
sonally, temperamentally or mentally un- 
fit” for employment. In some instances, 
of course, this may be so; in others, geo- 
graphical conditions may have been 
against them or they have hit the wrong 





"Abercrombie, on Right Rudder, is 


home with a nasty head cold! ... 


person at the wrong time. Employment 
managers have their bad days too. Also 
—and we cannot stress this fact too 
strongly—most men looking for work are 
almost inevitably totally unable to sell 
themselves on the basis of their experi- 
ence and qualifications. Somehow, when 
they secure an interview for employ- 
ment, they become suddenly tongue-tied 
and a fog settles over their minds to the 
end that whoever is interviewing them 
has to struggle like the very devil to 
find out just what they can do. The 
symptoms seem to be rather like stage 
fright and the causes for them are about 
the same. Whatever the reason, the re- 
sults can be disastrous to the job-hunter. 

But to go on with the Los Angéles 
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Chamber of Commerce’s pamphlet—and 
we believe that the information it con- 
tains is so good that it will apply not 
only to aircraft manufacturers in Los 
Angeles County but to the whole field 
of employment in the industry—let’s take 
its next paragraph. 

“4). The employee who is trained as 
a skilled mechanic with several years of 
classroom and shop instruction has 
greater opportunity for advancement to 
. . . foreman’s jobs than the job-trained 
employee. Promotions are, of course, de- 
pendent upon other qualities of leader- 
ship. 

“5). The major aircraft manufacturers 
are unanimous in their opinion that 
there is no current need. . . for aviation 
schools of the job-training type. (As 
contrasted with vocational courses. In- 
cidentally, we ourselves do not entirely 
agree, in view of the present demand 
for skilled riveters, sheet-metal workers, 
welders, aircraft electricians and other 
specialists. We do, however, refer you 
to paragraph No. 1 of the pamphlet 
which explains explicitly why men who 
are trained in several trades are more 
useful to the employer than those who 
can do only one thing.) ... There is 
now an abundance of job- 
trained and semi-skilled work- 
ers in Southern California. 
(This, we believe, is fairly true, 
although it may not be true 90 
days from now.) The manufac- 
turers are emphatic in their 
warning that with the two ex- 
ceptions of graduate engineers 
and skilled craftsmen there is 
an abundant local labor sup- 
See 

“6). Some of the public schools 
offer adequate courses in me- 
chanical training and it is sug- 
gested that those interested .. . 
should consult the vocational 
... departments of their local 
public school systems. The Civil 
Aeronautics Administration, 
Washington, D. C., issues a list 
of private schools to which it 
has issued letters of recognition 
indicating that their credits are 
acceptable for application to- 
ward a Civil Aeronautics Au- 
thority Airplane Mechanic’s 
Certificate. It should be pointed 
out, however, that this CAA ap- 
proval is given with primary 
reference to their capacity for 
training mechanics for the in- 
spection, maintenance, overhaul or re- 
pair of aircraft, engines, propellers and 
appliances rather than for the actual 
manufacturing processes.” (This is an im- 
portant point and should be carefully 
noted by the job-seeker.) 

With regard to the last paragraph, we 
might say that persons qualified for the 
inspection, maintenance, overhaul or re- 
pair of aircraft, engines, propellers and 
appliances should have little or no diffi- 
culty in obtaining employment with 
manufacturers, airline operators, or any 
other branch of the aircraft industry. As 
a matter of fact, persons who hold such 
certificates are so scarce that almost any 
employment manager in almost any 

(Continued on page 60) 
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2 OMELET 


Closeup aerial views like this should sell on sight. The 
author made this with his homemade camera and a ‘'Cub.” 


like to fly, an efficient camera for 

aerial work will double your enjoy- 
ment of both hobbies. The writer has ex- 
perimented for some time with both the 
miniature and orthodox hand cameras in 
an effort to preserve those much enjoyed 
flights in the air. Both were woefully 
lacking in some manner or other. These 
disadvantages resulted in the construc- 
tion of an inexpensive camera which pro- 
duced pictures worthy of the time and 
expense entailed in its construction 

Construction 

No measurements are given as these 
must necessarily conform to the camera 
selected for use. The first essential part 
necessary to begin construction is an old 
4 x 5 spring-back view-camera. In our 
case, a second-hand Conley view camera 
was purchased for $3. Completely strip 
this camera of handle, rack and pinion 
viewfinder, etc., retaining only the back 
portion and the bellows. Next build a 
frame of 12-inch white pine or preferably 
some hardwood, to fit snugly around the 
camera body (see photos Nos. 3 and 4) 
and screw it firmly in place. Note that 
the right-hand side is cut short to permit 
inserting and working a film pack adap- 
ter. Then again using '2-inch material, 


I‘ you are an amateur photographer and 


by S. 


a 


A. GRUGAN 


Photographs by the author 


Many an amateur photographer-pilot would take 
aerial pictures if he had a suitable camera. 
Now he can build his own, easily and cheaply. 


cut a front board with a suitable opening 
in the center to allow extending the bel- 
lows to fit this frame. Now set this aside 
for the time being and begin work on the 
front end of the camera which serves to 
protect the bellows from the plane’s pro- 
peller blast. This consists of a tapered 
wood housing with the top so secured that 
it may readily be removed to permit at- 
taching and removing the lens. To deter- 


mine the length of this housing, measure 
the focal length of the lens and add about 
four inches. This extra length allows 
room for the lens board and serves ad- 
mirably as a lens shade. Make this hous- 
ing at least four inches square so that no 
trouble will be experienced in cocking 
the shutter and adjusting diaphragm 
stops while in the air. Nail the bottom 
and side pieces securely together and fin- 
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the top section to fit, but do not fasten 
place. The top is later screwed into 
e so that it may be removed to per- 
access to the camera’s interior. 
Secure 14 yard of imitation leather up- 
stering cloth and cover first the cam- 
back, then the three-sided housing 
finally the housing top. Use Le- 
e’s liquid glue and cover one panel at 
me. This cloth is rather thin and the 
ible thickness necessary at laps and 
ners will not be too bulky. With rea- 
able care a neat job will result and 
leather-like finish of the material 
ves a decided professional appearance 
the camera. 
The next step is to secure two old elec- 
ic iron handles. These are secured to 
ch side of the camera body with suit- 
ble machine bolts. Place them at such 
angle that the camera can be conven- 
iently held for taking “oblique” shots as 
most of your pictures will be of this type. 
When drilling the camera body for these 
Its, proceed with caution to avoid dam- 
ging the bellows. Use a lock washer 
inder the nuts, as these bolts will be dif- 
ficult to tighten after the camera is com- 
pleted. Place box corners at the front of 
the camera to protect these joints and 
prevent the covering from working loose 
at this point. 


To secure the bellows housing to the 
camera body, cut four fastenings from 
ight sheet metal and drill for small wood 
screws. Place three of them in position 

the bellows housing and center the 
housing over the bellows opening. Then 
screw the housing firmly to the camera 
front board with 42-inch wood screws. 
Place the fourth metal fitting in place on 
the housing top. 

To properly handle it in the air, we 
must add weight to our camera. After 
trying various weights we found that by 
bringing the weight up to eight pounds 
we could get good negatives, free from 
the fuzziness caused by the motor vibra- 
tion or the prop blast. Obtain sufficient 
sheet lead from your plumber to bring 
your camera up to this weight. Cut this 
lead into strips and fold it to fit that space 
between the bellows and the housing top. 
Use a machine bolt and fasten it to the 
housing top. 

The lens board now is cut out and fitted 
snugly in its approximate position in the 
bellows housing. Do not fasten this board 
permanently in place until you have prop- 
erly focussed your camera, which pro- 
cedure will be detailed later. Extend the 
bellows to this board and secure it with 
four counter-sunk screws, driven in from 
the front of the board. If you have a lens 
to be used exclusively with this camera, 
place it permanently in position on this 
ens board. If you plan using it also on 
your enlarger, mount it on a thin (%- 
inch) bakelite or wood auxiliary lens 
board. Mount this unit on the perma- 
nent lens board with four short stove 
bolts. Be sure to space these bolts far 
enough from the bellows, so that you can 
get at them from the rear of the lens 
board to place the nut on the bolt. The 
bellows track shown clearly in an accom- 
panying photograph proved to be of no 
iid in focussing, but was left on because 
it improved the appearance of the camera. 
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This is a top view of finished camera. Note sheet lead bolted to top panel (right). 





The completed camera is a professional-looking job. Note angle of flatiron handles. 


Below is the author's complete kit, including camera, case and required accessories. 














The author shows how he handles his aerial camera when seated in a “Cub.” 
way to take low-altitude pictures is with another pilot flying the ship from the back seat. 


Focusing 

With the lens in position, place your 
camera on a solid support. Open the 
diaphragm to its largest opening; set the 
shutter on “time” position. Now force 
the lens board back or forward until all 
objects at a considerable distance, say 
400 feet, are in sharp focus on the ground 
glass. When you are sure you have this 
position, screw the lens board perma- 
nently in place. Two screws, one at top 
and bottom on both sides of the bellows 
housing, will do the trick. Now secure a 
12-inch cable release. Drill a hole in the 
grip support on the right-hand side—close 
to the grip so that you can reach it easily 
with your thumb—and large enough that 
the cable will pass through. A metal fit- 
ting held in place by the same bolt that 
holds the grip to the frame, will keep the 
release firmly in this position. Drill a 
hole in the bellows housing to permit at- 
taching the release to the shutter. Glue 
a metal grommet in this hole to dress it 
up. Now fasten the already completed 
top in place with screws. 

Miscellaneous Details 

Buy a direct type view-finder to match 
your negative size and mount it directly 
in the center of the camera back. Attach 
a screw-eye to the upper front side and 
the lower rear side of the camera body. 
These are used to attach a neck-strap. 
The strap should enable you to carry the 
camera rather high on your chest, but 
should be long enough to permit tipping 
the camera up to make lens adjustments. 

Paint all bright metal parts and exposed 
wood parts with black enamel. 

A Case for the Camera 


Once completed, you will want a carry- 





The safest 


ing case for your camera and accessories. 
The construction of such a case will add 
but a few pleasant hours to your task. 

First, to secure the measurements of 
your case stand your camera on end. 
Measure the height, width and depth 
while in this position. Add % inch to 
the width (from handle to handle over- 
all). This is purposely measured to close 
limits to prevent the camera from bounc- 
ing around in the case. Add % inch to 
the depth (from and including the folded 
view-finder to the bottom of the camera). 
This extra space allows room for a sponge 
rubber pad to protect the view-finder. 
Add two inches to the height of the cam- 
era. This 2-inch space is for the lid, the 
inside of which is used to hold filters, ex- 
posure meter, etc. 

Now, using %s-inch plywood for the 
ends and sides and 12-inch white pine for 
the top and bottom, build a box conform- 
ing to your measurements. Fasten the 
top in position. Take this box to your 
lumber yard and have them saw off the 
top two inches. By doing so, your lid 
will fit perfectly. Sand all surfaces care- 
fully and round all corners. 

You now are ready to cover this box 
with the same artificial leather covering 
you used on your camera. Secure 1% 
yards of this material. Cut a piece long 
enough to cover the front, ends and back 
with a 142-inch lap. Be sure that it is 
wide enough to allow extending it around 
to the bottom for 1% inches and to the 
inside for the same distance. Use Le- 
Page’s glue; spread it evenly on one panel 
at a time. Allow the glue to become tacky 
before beginning to apply the material. 
Start with the front panel and work so 





that the lap comes at one end of the rear 
panel. Work slowly, working out all air- 
bells and being sure that the material is 
making good contact. Make necessary 
cuts and laps as you go along and no dif- 
ficulty will be experienced. When this is 
completed, cut a panel for the bottom and 
glue in place. 

The inside of the case is best covered 
with five panels cut to fit, the bottom be- 
ing put in last to cover up any inaccurate 
cuts. Now proceed in the same manner 
to cover the lid. Before covering the in- 
side of the lid, secure one of the new 
bakelite handles that are found on porta- 
ble typewriter carrying cases. Fasten this 
handle in place, countersinking the under 
parts so that your covering will be ap- 
plied to a flat surface. Secure one yard 
of one-inch elastic and form loops to fit 
those filter cases, etc., you will carry with 
you. These loops are formed by using a 
3g-inch bright metal screw and a washer 
to hold them in place. 

Next make two partitions about 5% 
inches high from 3/16-inch plywood. 
Cover with the material and fasten them 
in place in the bottom of the case with 
two small angle irons, one on either side. 
In the center section thus formed, place a 
sponge rubber pad to absorb shocks that 
might damage your camera. 

Fasten the lid to the box with bright 
metal hinges evenly spaced to give great- 
est strength to the lid. Secure two draw- 
bolt hasps of the same finish metal and 
eight box corners to protect the case from 
those inevitable bumps. Four domes of 
silence will protect the bottom and one 
or both of the camera bed supports you 
previously removed can be used as a lid 
support. A coat of leather dressing or 
wax will complete the case. 

Lens 

As a substitute for the usual long focus 
lens used in aerial work, we used the lens 
taken from an old Eastman Special post 
card-size camera. This lens is an £63 
mounted in an Optimo shutter. It has am- 
ple speed, even with a heavy filter, to get 
well exposed negatives on a bright day. 

Film 

Use only the new fast, panchromatic 
films now available. They will make up 
in speed what your lens lacks. 


Filters 
Always use either a “G” or “K-2” filter. 
Confine your picture-taking to those days 
when light conditions will permit you to 
use them. 
Exposure 
By shooting only on bright sunlit days, 
using Eastman Super XX film, nearly all 
our negatives were taken at 1/300 f 8 or 
f 11 with a “G” filter. Over-exposure will 
give disheartening results. Experiment 
until you learn to accurately judge the 
light while in the air. Stick to a constant 
shutter speed of 1/300, stopping up or 
down to meet light conditions. Unless 
you are working for special effects, al- 
ways have the sun falling across the cam- 
era field (that is, on your right or left). 
This adds depth to your pictures. Work 
between the hours of 8 and 10 a. m., and 
2 and 4 p. m. for best results. 
Planes 
The easiest and most comfortable type 
(Continued on page 89) 
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REARWIN Cloudster, 8135 


COSTS: List price: $4,495. Minimum down payment: $1,498.33. Annual insurance 
premium: $720. Operating cost per hour: $5.50. 


PERFORMANCE: Miles per gallon of fuel: 17. Cruising speed 125 m.p.h. Maxi- 
mum speed at sea level: 140 m.p.h. Stalling speed: 48 m.p.h. Cruising range (ex- 
cluding 10% fuel reserve): 625 miles. Service ceiling: 16,000 ft. 


SPECIFICATIONS: A. T.C. No. 711. Type of airplane: CLM. Type of construc- 
tion: Welded chrome steel tubing, fabric-covered. Engine: 120 h.p. Ken-Royce 7F. 
Fuel capacity: 34 gals. Weight empty: 1,130 Ibs. Weight loaded: 1,800 Ibs. Span: 
34 ft. I'/ in. Height: 7 ft. 4 in. Wing area: 161.8 sq. ft. Wing loaded: 11.125. 


ACCOMMODATION: Number of seats: 3. Baggage: 100 Ibs. 
EQUIPMENT: Instruments (standard on this model): Airspeed indicator, altimeter, 


tachometer, oil pressure gauge, oil temperature gauge, compass, switch, two fuel 
gauges. 

Other equipment: Exhaust manifold, carburetor heater, NACA cowling, altitude 
mixture control, Plexiglas windshield, brakes, parking brake, tail wheel, navigation 
lights, six-volt battery, ball bearing controls throughout, two cabin doors, dual 
controls, complete cabin upholstery, 50 lb. luggage compartment, fire extinguisher. 
Extra equipment: Cabin heater, generator, landing lights, radio, electric starter, 
flares, float fittings, special instruments, wheel pants. 

Propeller: wood, fixed pitch. 


FLYING and POPULAR AVIATION, March, 1941 


WACO V. K. S. 


COSTS: List price: $7,070. Minimum down payment: $2,354.31. Annual insurance 
premium: $689.32. Operating cost per hour: not available. 


PERFORMANCE: Miles per gallon of fuel: 10. Cruising speed at 70%, horsepower: 
136 m.p.h. Maximum speed at sea level: 145 m.p.h. Stalling speed: 55 m.p.h. 
Cruising range (excluding 15% fuel reserve): 492 miles. Service ceiling: 13,000 ft. 


SPECIFICATIONS: A. T. C. No. 648. Type of airplane: CLM. Type of construc- 
tion: metal, wood, fabric. Engine: 240 h.p. Continental W670M. Fuel -apacity: 70 
gals. Weight empty: 1,960 lbs. Weight loaded: 3,250 Ibs. Span: 33 ft. 3 in. 
Height: 8 ft. 4 in. Length: 25 ft. 4 in. Wing area: 244 sq. ft. Wing loading: 13.32. 


ACCOMMODATION: Number of seats: 5. Baggage: 100 Ibs. 


EQUIPMENT: Instruments (standard on this model): altimeter, airspeed indicator, 
compass, electric fuel gauges, oil pressure gauge, oil temperature gauge, tachometer, 
ammeter, electric starter, 15 ampere generator, navigation lights, indirectly lighted 
instrument panel with rheostat control. 

Interior fittings: Fabricoid trim (broadcloth optional), adjustable front seats, ash 
trays, hydraulic brakes, parking brake, dual rudder pedals, throw-over control wheel, 
fire extinguisher, tie down ropes. 

Propeller: Curtiss-Reed, metal. 
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LUSCOMBE TRAINER 8B1 


COSTS: List price: $1,785. Minimum down payment: $595. Annual insurance premium: 
$178.50. Operating cost per hour: $2.59. 


PERFORMANCE: Miles per gallon of fuel: 26. Cruising speed at 75% h.p.: 102 
m.p.h. Maximum speed at sea level: 112 m.p.h. Stalling speed: 35 m.p.h. Cruising 
range (excluding 10% fuel reserve): 325 miles. Service ceiling: 15,000 ft. 


SPECIFICATIONS: A.T.C. 694. Type of airplane: CLM. Type of construction: 
metal, fabric. Engine: 65 h.p. Lycoming 0-145-B2. Fuel capacity: 14 gals. Weight 
empty: 665 Ibs. Weight loaded: 1,200 lbs. Span: 35 ft. Height: 5 ft. 10 in. Length: 
20 ft. Wing area: 140 sq. ft. Wing loading: 8.6. 


ACCOMMODATION: Number of seats: 2. Baggage: 55 Ibs. 


EQUIPMENT: Instruments (standard on this model): Altimeter, tachometer, air- 
speed, oil pressure, oil temperature gauge. 
Other interior fittings: Upholstery on sides and front of cabin. 
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STINSON RELIANT, SR-10E 


COSTS: List price: $14,350. No standard minimum down payment. Annual insurance 
premium: 132%. Operating cost: 13!/2 cents per plane mile. 


PERFORMANCE: Miles per gallon of fuel: 8.1. Cruising speed at 71% h.p.: 153 
m.p.h. Maximum speed at sea level: 16! m.p.h. Stalling speed: 60 m.p.h. Cruising 
range (excluding 10% fuel reserve): 810 miles. Service ceiling: 17,400 ft. 


SPECIFICATIONS: A.T.C. No. 679. Type of airplane: CLM. Type of construc- 
tion: fabric and metal. Engine: 350 h.p. Wright R-760-E2. Fuel capacity: 76 gals. 
Weight empty: 2,730 Ibs. Weight loaded: 4,150 Ibs. Span: 41 ft. 10!/ in. Height: 
8 ft. 7 in. Length: 28 ft. Wing area. 258.5 sq. ft. Wing loading: 16.0. 


ACCOMMODATION: Number of seats: 5. Baggage: 150 Ibs. 


EQUIPMENT: Instruments (standard on this model): Altimeter, compass, airspeed, 
bank and turn, rate of climb, tachometer, oil temperature and pressure gauge, 
carburetor air temperature gauge, manifold pressure gauge, ammeter, fuel level 
gauge. 


SPECIAL FEATURES: Vacuum-operated flaps, single strut, semi-cantilever tapered 


wing, hinged cowl, 15 amp. generator. 
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The Aircraft Owners and Pilots As- 
sociation, with Service Headquarters 
in the Transportation Building, Chi- 
cago, Ill., is a non-profit organization 
formed and composed of non-sched- 
uled aircraft pilots and/or owners 
exclusively. The AOPA operates with 
a full-time professional staff and is 
the largest group of civilian pilots in 
the world. This column is devoted to 
news of importance to AOPA members 
and is of a non-confidential nature. 
Special releases are sent monthly to 
all registered members. 











ECENTLY the President stated: 

4 Today 50,000 young Americans are 
icensed flyers and the number is growing 

by almost 2,000 a month. They are not 

111 military pilots—but they are as ready 
to become military pilots as were the 
farmers of Washington’s day to become 
iflemen of the line.” 

He could also have pointed out other 
ital factors, such as: 

(a) The United States has 17,000 planes 
ther than airline craft (a mere 340) and 
military. 

(b) The United States and its outlying 
territories have at least 1,500 airports 
strategically located and self-maintaining 
that only these pilots and planes can and 
do use. 

(c) Supplying new planes, skilled 
workers for both factory and field, com- 
plete ground staffs, and fixed-base oper- 
ations are factors carried out by a com- 
plete government department of 4,500 
employees, all uniquely devoted to civil- 
an flying. 

(d) Only light planes and light-plane 
pilots can operate off improvised and 
imited landing areas. 

(e) Only civilian aircraft are available 
in quantity to replace super-valuable 
nilitary equipment for non-combatant 
work such as transport, liaison, patrol, 
fire control, and troop control tasks and 
they are just as good or better (particu- 
arly economically) for this work. 

(f) Unless integrated to military use, 
this establishment will be wasted in the 
event of war. 

The President has pointed the way. 
AOPA (even before the President spoke) 
for almost a year has been researching 
in the emergency value of the civilian 
yilot. AOPA formed its Air Guard and 
eagerly studied Milton Knight’s experi- 
ment with Civil Air Reserve. 

It becomes clear that our military de- 
fense experts have overlooked this unique 
national asset. They are not to blame. 
No nation had this opportunity before, 
and our military have too much to do to 
prepare along classic lines to consider 
this new weapon. Our conversations with 
Army and Navy officers disclose so many 
ises for a trained Civil Air Reserve that 


15,000 civilian planes and 45,000 pilots 
with accompanying ground staffs and 
equipment could be put to use today in 
the Defense Program. Actual work to 
be carried on by such a reserve is enu- 
merated in detail in the AOPA Section 
available and distributed to our members 
this month. More to the point, this con- 
tribution has been brought to the atten- 
tion of the appropriate officers of the Ad- 
ministration by AOPA and now awaits 
governmental action. 

But perhaps most important, this ma- 
terial has not been presented in the form 
of mere ideas. It has been presented as 
a study and a plan of action and has been 
worked out in detail. AOPA Board 
member, L. P. Sharples, is in an admir- 
able position to get AOPA’s plans adopted 
by the government as he is a member 
of the Executive Board of the new 
Aeronautical Advisory Council appointed 
by the Federal Government. 

Under AOPA’S plan, a Civil Air Re- 
serve will be formed under the direction 
of the Civil Aeronautics Administration. 
Naturally, it will fall under command of 
the Army in wartime, but will be ad- 
ministered by the CAA as the Army at 
this time can’t spare personne! for that 
task. All pilots regardless of Army in- 
eligibility may enlist and all owners can 
volunteer their aircraft. They will be 
paid for the use of their planes on mili- 
tary missions. Pilots will receive partial 
financial aid while training and be paid 
compensation for military service 
AOPA’s plan is comprehensive and pro- 
vides billets for ground crews and also 
provides for enlisting all facilities. 

AOPA has again been in the front line 
carrying out the desires of its members 
to assist in national defense and avoid 
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being grounded on “M” day. We antici- 
pate that very soon the government will 
take over and utilize the unique abili- 
ties, experience, and equipment of our 
part of civil aviation. 


Winter; Watch Out for Tires! 


Although operation conditions are 
somewhat different from those of sched- 
uled airline ships, we believe that non- 
skeds will be interested in a release of 
the Bureau of Safety Regulation, C.A.B., 
regarding the use of Retreaded Tires on 
Air Carrier Aircraft. Since non-skeds 
probably average more landings and 
take-offs than the average transport 
(particularly those engaged in student 
instruction off paved runways and oper- 
ating heavier ships), the following may 
be a good tip. 

We quote from the release (No. 16) 

“Due to the increasing failures occur- 
ring to tires which have been retreaded 
and put in service on air carrier aircraft, 
the following restrictions are necessary, 
effective immediately. 

“The use of tires which have been re- 
treaded is prohibited on all air carrier 
aircraft until such time as an improve- 
ment in the method of retreading is made 
resulting in better performance of such 
tires.” 


Propeller Vibration 

Several inquiries on the subject of vi- 
bration in metal propellers have reached 
the AOPA offices recently and we have 
taken this matter up with the CAA. John 
F. Warlick, Acting Chief of the Certifi- 
cate and Inspection Division has recently 
issued an interpretation of CAR 04.61 
with respect to propeller vibration. The 
reading of Section 04.61 is as follows: 

“Propellers may be used on any en- 
gine provided that the certified power 
ratings, speed ratings, and bore of the en- 
gine are not in excess of the limitations 
of the propeller as certificated, and fur- 
ther provided that the vibration charac- 
teristics of the combination are satisfac- 
tory to the Authority.” (The italics are 
ours.—Ed. ) 

(Continued on page 68) 
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Philadelphia's Pylon Squadron of the AOPA Air Guard is shown above just after land- 
ing with medical supplies in a recent simulated disaster problem at Greenport, N. Y. 












“Guinea Pigs” 
Sirs: 

It may be that our Government is as 
open as you are to suggestions from any 
one of us Civilian Pilot Training Pro- 
gram students, but it is mighty slow in 


letting ius be heard. Instead, we are 
spoken of as “guinea pigs.” The Govern- 
ment has learned about us “guinea pigs” 
and the “guinea pigs” have learned about 
their Government. The Government says 
that our knowledge of avigation is sadly 
inadequate when our boys join the Army 
Air Corps. We need more practice in 
cross-wind take-offs. We need practice 
in landing on small fields and in emer- 
gency landings. Yet the C.P.T.P. boys 
have found that the Government, after a 
year’s experience, is still unable to fur- 
nish 15,000 textbooks on Civil Air Regu- 
lations, navigation and meteorology! 

In the summer of 1940 I went to the 
ground school classes at a cost to me of 
$15. Classes began on June 27; books ar- 
rived for our class on August 8. In the 
fall of 1940 there was room for me in the 
group that received actual flying. I also 
found that I was supposed to go to the 
ground school all over again. Books for 
our class this fall (which ended Decem- 
ber 11) never did arrive. The excuse 
given by the Government was that the 
Government Printing Office was too busy 
printing draft registration blanks to send 
us our books. This reminds me of a story 
about our admirals which was reported 
last week. One admiral said that it was 
impossible for the U.S. Navy to base its 
fleet at Singapore because it did not have 
the required number of oil tankers to 
supply those ships. Another admiral 
ironically asked the first whether he had 
thought of taking his telephone receiver 
off its hook and calling the head of the 
Standard Oil Company to see what he 
could do about it... 

I strongly recommend that you take 
down your telephone receiver, ask per- 
mission to copy the official Government 
texts and be prepared to sell or give 
away at least 20,000 copies of FLYING 
in a special edition... This edition 
should be ready for distribution about 
the 20th of January when a new batch of 
(C.P.T.P.) kids begin to fly... 

Harvey Larson. 
La Crosse, Wis. 
@ Obviously, the Government Printing 
Office did have its hands full with draft 
material. But things have quieted down 
to near-normal now and textbooks should 
be forthcoming soon.—Ed. 


Glasses 
Sirs: 

... Is there any place in aviation for 
a fellow who has to wear glasses all the 
time? Would it be possible for such a 
person to become a flight instructor? ... 

ARTHUR E. JACOBSON. 
Elgin Il. 





@ Civil pilot licenses are granted certain 





persons wearing glasses. The C.A.A. has 
set up basic requirements that must be 
met by such persons, however. This in- 
formation can be obtained from the 


C.A.A. in Washington, D. C.—Ed. 





Army Gratitude 
Sirs: 

[‘“Movie Soldiers,” Fiyrnc AND POPULAR 
AviaTION, January 1941] was most inter- 
esting and I think . . . presented ... in 
a very favorable light. The picture lay- 
out was quite effective and, outside of 
myself personally, I was very glad to see 
the department and staff receive some 
recognition. Your magazine, of course, 
is received with favor in the Service and 
I take this opportunity to compliment you 
and your staff... . 

Joun H. Fire, 
Captain, U. S. Army Air Corps. 
Wright Field, Dayton, O. 





Wheels or Floats? 
Sirs: 

Will you please explain the notation 
under the picture entitled “Seagoing 
Sentinels” (Fiyrnc AND POPULAR AVIA- 
TION, January, 1941, page 29)? How can 
a landplane, if catapulted off a battleship, 
get back onto the catapult again? They 
couldn’t land in the water and, if there 
were carriers in the group at sea and the 
planes landed on one of them, how could 
they get back on the catapults of the 
U.S.S. Mississippi? I thought they had 
single-pontooned seaplanes on battle- 
ships. 

HAROLD Pryor. 
Riverside, Cal. 
Sirs: 
... I thought catapult planes land in 
the sea alongside their base ship... . 

DALE ARNOLD. 
Orrville, O. 
@ Many thanks to the dozens of sharp- 
eyed readers who called us on this. Ex- 
planation: Vought-Sikorsky OS2U-1’s 
come from the factory with both land 
and sea gear. FLYING AND POPULAR AVIA- 
TION’s picture was taken during shore 
duty of the Mississippi’s VO-3 unit.—Ed. 





Distinguished Reader 
Sirs: 

I have been reading your excellent 
magazine for about five years, now, and 
I'm afraid I can’t find any faults with it. 
I notice that Sergeant Robertson (FLYING 
AND POPULAR AVIATION, November, 1940, 
page 82) has difficulty in obtaining his 
copy every month. Well, I don’t know 
where he’s stationed, but I always man- 
age to get mine on time.... 

I can endorse his remarks about Amer- 
ican aircraft over here. I, too, have 
heard nothing but praise for them. Pilots 
who have flown the Lockheed Hudson, 
North American Harvard, Brewster Buf- 
falo, Martin Baltimore and Douglas Bos- 
ton have been most enthusiastic about 
them. For myself, I’ve only flown the 
Curtiss P-36 (Mohawk to the R.A.F.) and 
a few lightplanes (Aeronca C-3, Piper 
Cub and Cessna 37), but they all have my 
admiration. 

I was surprised to see, in the November 
issue, so many details of our new types— 











Tornado, Stirling, Manchester, Whirl- 
wind, etc.; we all know about them in the 
R.A.F. but nobody dared write them up 
in the press. . . . Even so, you’ve left out 
a few of the new arrivals. Now you 
guess which! ... 

Before the war I used to get aviation 
periodicals from the U. S., Canada, South 
Africa, Germany, France and Holland, 
but I’m just a little bit short now, with 
Germany all over the Continent! Still, 
we'll soon have them out of it! (PROPA- 
GANDA—please note!)....I1 hope the 
censor doesn’t get too busy on this. . 

Donan A. S. McKay, 

Sergeant-Pilot, R.AF. 
Hawkinge, Folkestone, Kent, England. 
@ Thanks to Reader McKay for a highly 
interesting letter — which the censor 
didn’t mar in the slightest. Since receiv- 
ing this letter, we learn that Sergeant- 
Pilot McKay recently was awarded the 
Distinguished Flying Medal — highest 
honor to an enlisted flyer—for his prow- 
ess and score in flying against the Ger- 
man air force.—Ed. 
Inferior? 
Sirs: 

...ZIs it possible that, of the 3,000 
American-made planes shipped to (Brit- 
ain), all are merely usable as training 
planes or in the Near East or Egypt 
against planes of Italy, whose fighters are 
not comparable? After all, the pilot 
training center of the British Empire is 
Canada; why would she not want these 
alleged training planes shipped there? 
Do you think our planes are deficient in 
protection and fire power? If so, why 
would England buy so many American 
ships? Why would she not... send us 
the blueprints of the Hurricane and Spit- 
fire instead? ... 

ABRAHAM J. LAUFER. 
Brooklyn, N. Y. 
@ As aircraft, U. S. planes are the finest 
in the world. But as warplanes Ameri- 
can ships have been inadequate, as we 
have pointed out editorially during the 
past several years (see page 4). But all 
credit is due our Army and Navy for 
“catching on” quickly. All U. S. war- 
planes now are being equipped with the 
newest in protective materials (armor, 
self-sealing tanks) and their fire-power 
has been stepped up tremendously (the 
Bell Airacobra for the British has eight 
machine guns and a 37 mm. cannon) .— 
Ed. 
Younger 
Sirs: 

I saw in (FLYING AND PopuLar Avia- 
TION, November, 1940, page 49) that a 
17-year-old boy soloed a_ bi-motored 
Cessna and had 30 minutes in it. Also, 
he had about 400 hours. I think I have 
a son who can beat that. 

Charles Bing soloed the day he was 
16... . When he received his private li- 
cense has was the youngest person in the 
state to have one. He now holds com- 
mercial license No. 45060 with 1S and 2S 
ratings. He also has primary and sec- 
ondary instructor’s ratings. He received 
his commercial license two months after 
he was 18 and, at present, is the youngest 
pilot holding this license in Virginia. He 
(Continued on page 68) 
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AIRCRAFT RADIATORS 


IRPLANE engines may be cooled by b RAOUL J HOFFMAN 
A air passing over the engine, or by a » | F 
liquid which is transferred to a unit 





























cooled by the air. This unit is the radi- NEAT CONCENTRATION THERMAL CONDUCTIUITY 
ator Pe 
Off-hand, it appears that liquid cooling EXPLOSION T Sten. es caer inom @F said 
should be of higher efficiency. Engine Ln \ MAGNESIUM S2 BRASS 6&5 
designers, however, managed to obtain SILVER 240 
equivalent results with direct cooling, if » Gruvren Teamee, wet FIER EE 
with the additional simplicity of installa- yi 1 HORSEPOWER SSO FTLB/SEC 
tion 7a thean HEAT TO BE DISSIPATED 
The upper sketch in Section 1 shows x / FROM 25 TO 32 BT.U/MIN 
fins for air cooling and the lower sketch, X 1 B.T.u AMES 1 LS. WATER 
the liquid cooling of a cylinder wall. Fins I, : 
for air cooling must be cowled in a man- wW/)= £ 
ner so that the air passes between the LLL 
fins. Turbulency devices placed in front 2 > 
of cylinders increases the efficiency by 
about 30 per cent. A 15 per cent increase ts 
of cooling efficiency has been obtained by “is 
vibrating the radiator. Usually the run- 3 
ning engine will create the necessary - 
vibration. 2? * 5000 10.000 ~~ 0.000 
The basic characteristics of heat trans- 3 ! san6 ALTITUDE IN FEtT 
fer process is illustrated in Section 2. COOLING. SURFACE REDUIRED . ALTITUDE IN FEET 
Heat is transferred from the inside to the sna oe ad WSBT ETHYLENE BLYCOL 





outside through the wall W. At the sur- 
face of the wall is a film of gas or fluid B.n.P 
of infinite thickness. This film or boun- RADIATOR * 33 en 
dary layer offers considerable resistance 
to the transfer of heat as indicated by the 
temperature difference of Tl and T2, ex- 
clusive of the drop through the wall. The 
temperature drop within the wall de- 
pends on the kind of material used. Co- 
efficients of conductivity of materials are 
given in Section 3. Sterling silver has 
the highest value. The transfer of heat 
from or to the wall will depend on the 
speed of the fluid (air or water) along 
the wall. The slower the temperature 
drop through the wall is, the closer will 
be the temperature with the contacted 
medium. This may cause heat concentra- 
tion at some points of the cylinder. The 
resistance of a plate to heat transmission 
is in direct proportion with its thickness 
and the conductance in indirect propor- 
tion with its thickness. Therefore the 
material used in radiators should be thin 
—usually from .004 to .006 inch thick. 
Radiators are made of an assembly of 
round tubes with expanded ends, which 
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prevents the round portion from coming SURFACE 
a . 3S WING RADIATOR 

into contact and thus forming the water ce _ 
passages. The hexagon ends are soldered <F i 

: adiator block. The head re- 2 
to form a radiator ock. e head re SS 
sistance of a honeycomb radiator is equal id | 
to the resistance of a flat plate having an — WEIGHT OF RADIATOR 
area of 60 per cent of the frontal area of — E PERBHP+.4 TO BLS 
the radiator. The resistance will be the @ one 60 T T 

— ° ane ae of | DIL COOLER 
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P 4 1-1 . 4 ail ~ yl 
same for two-inch up to nine-inch deep i ities “50 


radiators made of 44-inch diameter tubes. 





S is" 40 ++ 
Radiators of low manufacturing cost iso HE ~ 6 H 4 Dec RESERVE WATER IN GALLONS 
are made of ribbons stamped and sold- HISPANG SUIZA ese ITT . ne wove 
191 1 





ered together. Two sketches of such 
designs are shown in Section 4. In the 
same section empirical formulas are 
given for estimating the cooling area for 
1 honeycomb and for a surface radiator, 
f the cooling medium is water. 
The area is usually estimated for the (3 
speed and power obtained when climbing. 
(Continued on page 82) Diagrams by the author illustrate aircraft radiator evolution. 
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Commercial version of Consolidated's B-24 bomber is the Model 32 (sketch above). It 


will be powered with four 1,500 or 2,000 h.p. engines, will have supercharged cabin. 


Stearman-Jensen "Ariel" has 80 h.p., has not yet received its A.T.C., probably will 
sell for about $2,500. Built in Coffeyville, Kan., it has top speed of 115, lands at 40. 


Airplane fabric made of glass has been tested on Taylor- 
Fireproof, the new fabric is stronger than cotton. 


craft. 


New Douglas SBD-! dive bomber (right) 
has arm under fuselage to swing bomb down 
past propeller arc. Device first was used 
on German Ju-87 (above; note arrows). 
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Another new lightplane, not yet approved, is the Call Model 
A, now being test flown by the Call Aircraft Co., Afton, Wyo. 


This is Author Robert A. Winston's recent forced landing 
in the ocean off New York. Note his plane's number: 13. 





Now being tested for single-engined Beechcrafts is this new 


cowling, completely closed at rear of 450 h.p. ‘Wasp.” 
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First plane of new Northrop company is N-3PB for Norwegians. Special P-36A (above) is « new Curtiss-Wright test plone. 


It has five machine guns, one cannon, top speed of 230 m.p.h. 
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The CPTP...? 


(Continued from page 31) 








that competent fixed-base operators 
whose fields largely had been idle, be 
given a part in the training program. He 
also felt that aviation should be given a 
permanent place in the American college 
curriculum by giving the ground school 
part of the training in colleges. 

As a result of his efforts, the Civil 
Aeronautics Authority arranged for 
ground courses to be given in 33 colleges 
and flight instruction at 33 neighboring 
airports. The experiment was success- 
ful. More than 600 private pilots were 
turned out without a single fatal acci- 
dent. 

The next year, the CAA was given 
$4,000,000 with which to set up a regular 
program. Ten thousand were put through 
the 35-to-50 hour dual and solo course. 
For the following year (1940-41) $37,000,- 
000 was appropriated by Con- 


duced materially by teaching the student 
more carefully, the CAB reasoned. It 
therefore designed a standard course, 
based on the Army’s primary course 
which was far more thorough than most 
of those previously given privately. It 
also raised the standards for instructors. 
For those unable to meet the new re- 
quirements, refresher courses have been 
given. Nearly 2,000 airmen have taken 
them. Private as well as CAB students 
have benefited from the raised standards. 

One of the improvements incorporated 
in the CAB course is the principle of 
alternating dual and solo periods until 
35 hours altogether have been piled up. 
This enables the instructor to keep close 
tabs on the student. In the past too many 
learners, once they have soloed, have 
simply been turned loose to “graze,” ac- 


flying and the civil air industry, with 
scarcely a thought to military needs— 
about a year ago. The jump in its ap- 
propriation from $4,000,000 to $37,000,000 
came about because Congress wished to 
increase the size of the military pilot res- 
ervoir. The CAA also tried out a sec- 
ondary course whose graduates com- 
pleted the equivalent of the Army’s pri- 
mary training. 

The secondary CPTP course was tested 
with 78 students who received an aver- 
age of 40 hours more instruction and 
practice. The equipment used is similar 
to that used in Army primary schools. 
The advanced students learn aerobatics 
and elementary formation flying. By the 
time they are through, they have received 
200 hours of ground school and about 80 
hours of air-work altogether. Four thou- 
sand trainees will have finished the sec- 
ondary course by the time this appears. 


Among other changes instituted at 
about the same time, new students were 
required to pledge to join the 
Air Corps in case of a national 





gress and a goal, now being 
reached on schedule, of 45,000 
private pilots and 9,000 grad- 
uates of the secondary course 
was set for the year. 

The program is proceeding at 
761 colleges. More than 40,000 
young men and women already 
have won their private licenses 
through the CPTP since its in- 
ception. The bare figures do not 
give an idea of the achieve- 
ments of the Federal Govern- 
ment in its encouragement of 
civilian flying. Private flying 
as a result is no longer re- 
stricted to the centers which 
are better endowed as to 
weather, facilities and wealth. 
Opportunities for private flying 
have been brought even to re- 
mote places whose young peo- 
ple had had scarcely any chance 
to see a plane on the ground, 
much less fly one. Tarkio Col- 
lege won the CAB award last 
summer for maintaining the best 
ground school. Its neighboring 
airport took the corresponding 
award for the best flight course. 
Dean Jennison, in accepting 
these awards, told of Tarkio and its re- 
moteness in northwest Missouri, its 300 
students and how the airport and air 
school were established only because the 
Federal Government’s encouragement 
had assured their use. A look at the map 
tells the story of the wide spread of the 
CAB program better than a page of 
words. 

Airport operators, even in centers 
which have always been considered air- 
conscious, have been placed on a sound 
financial basis for the first time. They 
carried the torch for aviation during the 
lean years and there have been far too 
many lean years. It is only just that 
they should have benefited from the 
CPTP. The program, incidentally, is 
costing the Government much less be- 
cause of the use of these existing facili- 
ties. 

The commonest cause of private acci- 
dents is pilot error. This could be re- 





emergency. There are indica- 
tions that this clause has re- 
sulted in a drop in enrollment in 
recent months. According to 
Secretary of Commerce Jesse 
Jones and the CAB, 2,600 CPTP 
trainees have been accepted by 
the Army and Navy. They will 
probably enter somewhere in 
the primary course, depending 
on their individual ability and 
on how far they went in the 
CAB program. 

There are two “guinea pig” 
classes (more than 70 in the 
Army and 85 in the Navy) to 
determine whether those who 
have finished the secondary 
course can enter the armed 
services’ intermediate courses 
directly. This will help meas- 
ure the military value of civilian 
pilot training. 

A strenuous argument is rag- 
ing in Washington right now 
over this very question. It 
— reached its head with the ap- 





"He just took one look at it and pulled his ripcord!"’ 


quiring many dangerous habits while 
running up the 35 solo hours needed for 
the private license. 

One of the sharp criticisms directed 
against the CPTP right from the start has 
been its insistence on two years of col- 
lege as a prerequisite. With few exc )2- 
tions, the course is given only in colleges 
for this reason. This denies the oppor- 
tunity to learn to fly to hundreds of po- 
tential flyers. The connection between 
air-worthiness and a college education 
has hardly been proved. The require- 
ment was established because the Army 
requires two years of college for its flying 
cadets. Even at the time the program 
was started, however, a reservoir for po- 
tential Army cadets was visualized, al- 
though not prominently. It was thought 


best at least to line up the CPTP’s re-~ 


quirements with the Army’s. 
The CPTP began to turn away from its 
original purpose—encouraging civilian 


pearance of the new budget, cut- 
ting this year’s CPTP appropria- 
tion in half. It is difficult now 
to make a final judgment on the military 
value of the program. Here are the 
arguments on both sides: 

The armed services dispute the CAB’s 
figure of 2,600. Rear Admiral John H. 
Towers, Navy Bureau of Aeronautics 
chief, told the House Naval Affairs Com- 
mittee that there were only two CPTP 
graduates in the Navy and two in the 
Army. He made no mention, however, 
of the “guinea pig” classes. In addition, 
a name-by-name check by CAB officials 
of CPTP graduates indicates that more 
than 1,100 are actually now in the Air 
Corps. Two months ago more than 800 
were waiting to be called, according to 
the same source. 

Spokesmen for the armed services feel 
that military discipline is necessary from 
the very inception of a course in military 
flying and that its lack is one of the weak- 
nesses of the CPTP. They also feel that 
(Continued on page 72) 
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COMPLETE... Even to Starter, 


Built-in Radio and Generator 


Piper leadership scores again! You'll recognize the new Piper Coupe as 
being miles ahead of competitive planes at comparative prices. You'll enjoy 
the superior performance of the Coupe’s 75-horsepower dual-ignition engine, 
the convenience of an engine starter and built-in radio. Never before has 
standard equipment on a light plane included so many features for safe, 
comfortable flying . . . exhaust muffler, custom-built clock, navigation 
lights and battery, hydraulic brakes, parking brake . . . to mention but a 
few. Visit your Piper Dealer for a free flight demonstration. See what a 
complete plane Piper offers you for private ownership. Priced at $2395, 
completely equipped, F.A.F. Lock Haven, Pa... . only $799 down payment. 


FREE FLYING COURSE FREE FOLDER 


FLYING and POPULAR AVIATION 


PIPER points tHe way 


WITH THE NEW PIPER COUPE... 
THE PRIVATE PLANE FOR YOU! 











in his own plane is offered the purchaser of 
a new Piper. It consists of eight hours of 
dual flight instruction . . . take-offs, 
landings, taxiing and fundamental air 
maneuvers. At the completion of this 
course the average person is ready to solo. 





PIPER... 


that shows the new Piper airplanes and 
gives complete specifications and details 
of the free flying course, will be gladly sent 
you on request or may be obtained from 
your Piper Dealer. Piper Aircraft Corpora- 


tion, Dept. PA31, Lock Haven, Pa., U.S.A. 
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*% 75-HORSEPOWER 
ENGINE 


% ENGINE STARTER 
IN COCKPIT 


*% RADIO CUSTOM- 
BUILT BY RCA 


% WING TANK... 
450-MILE RANGE 


% WIND-DRIVEN 
GENERATOR 


% KEY-LOCKING 
IGNITION 


* TWO-TONE COLOR 
COMBINATIONS 








Tune in “Wings of Destiny” 
Continental **65”" 


NBC Every Friday 10 P.M. (E. S. T.) 


Piper Cub Given Away Each Week 
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Want a Job? 


(Continued from page 47) 








branch of the industry will do nip-ups 
out of sheer joy whenever he encounters 
one of them. 

* . * 

We've had so many letters this month 
that we’re going to have to group them 
into various categories instead of answer- 
ing them individually. M. K., our editor, 
can’t—unfortunately—give us unlimited 
space, F. & P. A. being, as it is, concerned 
with the whole range of flying and not 
just a single phase. 

We've had a number of letters asking 
how to get into clerical work, both in 
the manufacturing industry and in vari- 
ous other branches of aviation. For- 
tunately, the qualifications that are looked 
for by employers for clerical workers 
are almost universally the same—whether 
those workers are to be em- 


The ability to operate any business ma- 
chine is advantageous. Clerical workers 
must be alert, adaptable and intelligent. 
Personality is at a premium. A knowl- 
edge of the basic principles of the busi- 
ness is highly desirable. Often, in these 
hectic days, the ability of persons em- 
ployed in clerical positions to control 
their tempers and their nerves and to be 
quietly efficient is worth more than a 
college degree. Often too, through sheer 
efficiency, minor clerical workers find 
themselves in good positions merely be- 
cause their superiors discover that they 
are doing more than their share of work 

-voluntarily. This, naturally, applies to 
women too. We've had a few inquiries 
from women who want to get into the 
industry. Some had excellent qualifica- 
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rons.” On the other hand, we’ve known 
extremely brilliant people who have 
never been graduated from high school. In 
general, we will say that experience and 
dexterity in the operation of any busi- 
ness machine is a good qualification. 
Comptometer operators—usually female 
—will ordinarily meet a warm reception. 
So will Powers’ Machine punch opera- 
tors, trained accountants with banking 
experience, etc. Mechanical excellence 
in typing and shorthand is a negotiable 
commodity and is almost a prerequisite 
with girls who are seeking employment 
in any branch of aviation. Good ste- 
nographers (we are not talking about 
personal secretaries) are very rare. Most 
girls, either through a disinterest in their 
work or through ineptitude, make ter- 
rible and often expensive mistakes. We 
will say here that a college graduate in 
business administration who has had ex- 
perience in the operation of business ma- 

chines and who possesses a 





ployed by an airline, or a manu- 
facturer of steam winches. In 
the last two issues, we’ve given 
you job analyses covering the 
minimum requirements for: (a) 
sheet-metal worker (riveter’s 
helper), and for: (b) junior 
draftsman. This time, we’re go- 
ing at it in a different way 
We're going to outline the high- 
est qualifications an employer 
would look for when he is hir- 
ing a man or woman for clerical! 
work, then let you decide how 
many of these qualifications you 
possess. They will not expect 
you to have all of them, but 
they will insist that you have 
most of them—plus a pleasant 
personality, adaptability and a 
knack of getting along with peo- 
ple. In a factory, you’d prob- 
ably be started as a driver of an 
electric parts truck. From this 
you may work into a good job 
in the production department 
Possibly your starting job might 
be that of a stockroom clerk 
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theoretical knowledge of the 
particular branch of the air- 
plane industry in which he or 
she is seeking employment, 
would be a likely candidate for 
a job; provided, of course, that 
his or her personality was ac- 
ceptable to the employer. 

EXPERIENCE: Previous employ- 
ment in any other similar field 
of transportation or manufac- 
turing will help. There is noth- 
ing basically dissimilar between 
the operation of an airline, a 
railroad or a bus line. Neither 
is there any great difference be- 
tween manufacturing radios and 
airplanes. The problems are 
similar and, if a person knows 
one field thoroughly, he will 
ordinarily be very adaptable to 
another. A good shipping clerk 
is, after all, a good shipping 
clerk. 

POSSIBILITIES FOR ADVANCE- 
MENT: The sky’s the limit. We’ve 
taken men off material trucks 
who later became invaluable 








Or—if you were employed by an 
airline—traffic or operations 
clerk. Advancement will depend 
on your learning something 
about the problems and com- 
pany routines of the particular business 
in which you are employed 


Job Analysis 

Position: Clerical worker. (Maxi- 
mum starting qualifications. Persons 
with considerably fewer qualifications 
are often hired, particularly if they are 
recommended by, or related to persons 
who are already employed.) 

Work Done: Checking parts in and 
out of stockrooms by means of a per- 
petual inventory. Taking parts to bench 
workmen. Typing or secretarial work 
for executives or minor department 
heads. Bookkeeping. Work in account- 
ing, material, payroll, purchasing, or 
other similar offices. Similar jobs in air 
line operations or traffic. Does not re- 
quire a knowledge of mechanical trades, 
processes or higher mathematics, al- 
though such knowledge will immensely 
increase the possibility of employment 


"Wow! You oughta heard what the 
captain's wife just called him!" 


tions. We feel sure that people like them 
would be a definite asset to a harried and 
overworked department head—although 
their first jobs might well be typing ap- 
parently meaningless numbers on the top 
keys, hour after hour. Women who are 
genuinely capable will inevitably be 
chosen for secretarial work. After all, 
there is nothing that makes a busy man’s 
work easier than a capable secretary; 
who will painstakingly pick up and take 
care of the many details he’s apt to for- 
get. And—just try to find girls who are 
that dependable! ... 

PROMOTIONAL FROM: Starter’s job. 

WaceEs: From 50 to 75 cents an hour, 
depending on education and previous ex- 
perience. (Wages vary through the 
country, depending on local conditions 
and the law of supply and demand.) 

EpucaTion: In this particular category, 
it is hard to be specific. We have known 
college men who were “academic mo- 


employees of the material, 
parts sales and production de- 
partments of one factory. They 
were, however, exceptionally 
intelligent, diligent and capable 
individuals. We might say also that cleri- 
cal workers are often drawn from people 
who have been hired as mechanics. 
+. ” * 

We have had a few inquiries from 
welders. This is a ticklish subject. We 
know of no two manufacturers who have 
the same requirements. Ordinarily, how- 
ever, no one who has not passed the 
Army and Navy examinations for steel 
or aluminum gas welders has much of a 
chance—either with the manufacturers 
or the airlines. This seems to be a stand- 
ard qualification. Everyone in the in- 
dustry is extremely fussy about the qual- 
ity of welding—and with reason. Some 
manufacturers, however, do take men 
with basic welding experience as appren- 
tices. In other cases, people who can do 
set-up work are later trained as weld- 
ers. Welding is a craft that some people 
can learn and others can not. It might 
(Continued on page 82) 
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DEFENSE 


HOW LIGHT PLANES AID PREPAREDNESS 


a Today — right now — America has 
more than 50,000 civilian pilots — pilots who 
received their essential primary training in 
light planes. 


i And hundreds of independent flying 
schools are training new thousands in light 
planes under the forward Civilian Pilot Train- 
ing Program. 


2 On the alert—this great army of civilian 
pilots is prepared to serve, within their capacity, 
in national catastrophes of floods, epidemics, 
and defense. Many are already in Army and 
Navy Air Corps —over 2600 CPTP graduates 
have enlisted and nearly 700 more are awaiting 
acceptance. Many others are building their fly- 
ing experience in their own light planes. 


a. Only with light planes can so many 
pilots receive primary training and multiply 
their experience so quickly. Only light planes 
can be built with the speed and in the quantity 
to provide adequate primary training facilities. 
The critical need for combat ships demands all 
large, fast plane production capacity. Existing 


industry capacity for light planes is now over 
12,000 planes annually. Low in cost, inexpensive 
to operate, light planes fit the civilian pilot’s 
pocketbook for training—and keep him in the air. 


@ Serving our Nation’s defense still further 
is the employment and training of many workers 
to replenish the serious shortage of skilled labor. 
Light plane manufacturers are conducting Vo- 
cational Training Classes — teaching metal 
trades, tool and die work, welding, painting, 
motor maintenance and repair, and other skills 
so urgently in demand. 


te Yes—the light plane is vital in National 
Defense. It is helping to create a Nation of 
Pilots — it is keeping them flying and ready for 
emergencies — it is expanding airplane plant 
capacity and increasing the supply of skilled 
workers. We are proud of the leading role 
Taylorcraft Airplanes are playing in this in- 
dispensible phase of national preparedness. 


TAYLORCRAFT AVIATION CORPORATION 
ALLIANCE, OHIO 


—TAYLORCRAFT = 
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The Plastic Plane Is Next 


(Continued from page 25) 








phenols, exhibit low tensile strengths but 
high bearing strengths. Therefore, the 
marriage of these two materials results in 
an “improved wood” with good strength 
properties in both tension and compres- 
sion. The use of this material to date 
has been somewhat limited in plywood 
aircraft construction. It is being used to 
reinforce the root ends of spars and the 
butt ends of wooden controllable pitch 
propeller blades. 

It is reported, probably unreliably— 
that certain German Heinkels are made 
largely out of “improved wood.” Fokker 
had long been using wood almost as 
freely as metal. In Italy such manufac- 
turers as Caproni, Savoia, Piaggio and 
Cant have found plywood parts, particu- 
larly wings, to be the answer to heavy 
production of quality planes. Most of the 
British manufacturers have em- 


constructions. Even the most stubborn 
of the metal advocates are softening up 
when it comes to the question of plywood 
wings. 

Plywood bonded with plastic is most 
practically made by the manufacturers 
in flat sheets and these sheets used by the 
plane-makers for wing skins. This is the 
big, serious, volume of the plywood em- 
ployed in plane-making. Even the small- 
est of manufacturers are equipped to use 
the ready-made plywood in their assem- 
blies. But new manufacturing tech- 
niques have also appeared—manufac- 
turing techniques as fresh and novel as 
the material itself. Most have the com- 
mon characteristic of combining wood 
veneers with the plasticity of resins in 
molding and setting airplane structures; 
these forming processes relieve internal 
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action arrested by the lowering of tem- 
perature may continue and form the 
plastic into a hard solid. Currently glues 
and adhesives that set in colder form are 
being tried, as are bonding materials that 
set with less pressure. 

The Vidal process may be employed by 
making a male mold of the exact inside 
proportions of the part of the plane speci- 
fied. Wood is a favorite material for this 
mold. Veneers, possibly cut out on a 
blanking die to the desired flat pattern, 
are hung over the male mold after having 
been dipped into the resin solution and 
permitted to dry. After plastic and 
veneer are on the male mold Nabisco 
wafer style, the whole business is put in 
a rubber bag. This bag eliminates the 
expense of a female mold. As the air is 
taken from it, the folds of the bag draw 
tight around the veneers; veneers slip 
into position without much fiber stress 
being set up. The bag and its contents 
are inserted into a large steel tank in 
which steam builds up the re- 
quired heat and pressure for the 





ployed wood ever since produc- 
tion became vital. Bakelite’s Ply- 
bond and Tego phenolic resin 
sheet glues are available there. 
No shortage of phenolic resin has 
yet been felt in Britain. 

In 1933, 1934 and 1935, Amer- 
ican experimenters joined the 
plastic bandwagon. In 1937 and 
1938 the volume increased. First 
the smaller companies, free from 
red tape and the inertia then in 
Government circles, started it. 
Haskelite Manufacturing Com- 
pany shared the honors for Dura- 
mold with Fairchild Engine and 
Airplane Corporation; and the 
Hughes Aircraft Division of 
Hughes Tool Company took more 
than casual interest in the mate- 
rial. The Aircraft Research Cor- 
poration of Bendix, N. J., devel- 
oped Gene Vidal’s process for 
making Weldwood. The Timm 





necessary length of time. 

After that, out pops a molded 
part of the plane as neatly as 
muffins out of a well-greased tin. 
The little or no stress set up pre- 
vents any tendency for the 
veneers to spring back into their 
former shapes. All fibre strength 
goes to sustain the plane part. 

Reinforcements can be set in 
place by the molding of the part. 
Spruce, African mahogany and 
other woods are processed in 
this manner. Reinforced fuse- 
lages, wings, elevators, flaps, 
ailerons, stabilizers, vertical fins, 
floats, sundry controls, bomb 
doors and nacelles already have 
been made this way. Fuselages 
are seemless from fireboard to tail 
tip. Wings are said to be 40 per 
cent lighter than metal ones. 
Power is said to have far greater 
utility. It costs no more to make 








Aircraft Company of Van Nuys, 
Cal., came out with Aeromold, 
which embodied a modified plastic 
bonding material. A new phase 
of airplane manufacturing had begun. 

Governmental interest became centered 
in the new field. The Plastics Section of 
the National Bureau of Standards began 
experimenting with resin-bonded ply- 
woods and veneer-reinforced plastics 
under the sponsorship of the National 
Advisory Committee for Aeronautics. 
The industry began watching the new 
planes in action. Summit had an air- 
plane body built by the Vidal process 
(which we'll soon discuss in more detail). 
Other manufacturers started using the 
process. Timm made an army trainer 
that attracted nation-wide attention. It 
encouraged the manufacturer to under- 
take an Aeromold military pursuit ship 
patterned after Howard Hughes’ racer 
which crossed the continent in 7 hours 
and 29 minutes. 

Plastic-bonded plywood infiltrated into 
aviation from all sides. Today there are 
few airplanes that do not use it in some 
parts and an increasing number is using 
it for monocoque and semi-monocoque 


forms until after we signed the contract! . 


strain. Sometimes veneers are in the 
form of flat sheets, sometimes in inch- 
wide strips interwoven or otherwise 
arranged so as to distribute the direc- 
tion of the fibers more evenly without 
sacrificing strength. 

Claims, at first glance, seem extrava- 
gant. The materials are said to be im- 
mune from corrosion, waterproof, resist- 
ant to fire, capable of being flexed to al- 
most any shape and then set. They’re to 
be able to permit low-cost production of 
mass quantities of smooth-surfaced, 
lightweight, strong airplane bodies in a 
tenth the usual time. 

Roughly, the molding process consists 
of applying heat and pressure to the al- 
ternate layers of plastic-impregnated tis- 
sue and veneer to fuse the club-sand- 
wich-like plywood into a single unit. 
The plastic is softened and re-solidified 
in its original form (save that some of it 
will have penetrated the wood fibers 
enough to cause the fusing of veneer on 
either side of the plastic) or chemical 


"They didn't mention anything about these uni- 


the material curve than to mold it 

flat. Once forms are completed, 

neither expensive tools nor 

skilled labor are required to finish 
the parts. Modifications of this manufac- 
turing method involve (1) the use of a 
rigid female mold and an inflated rubber 
bag for the male mold, and (2) the sub- 
stitution of fluid (oil) pressure for the 
steam. 

The United States Plywood Corpora- 
tion has rights to the Vidal process out- 
side of aeronautical fields, aeronautical 
rights to which are handled by Aircraft 
Research, Inc. Duramold, a second proc- 
ess, is employed both with flat and curved 
surfaces. Whereas Vidal uses both ther- 
mosetting and thermoplastic bonding 
agents, devending on the specifications, 
Duramold lays heavy emphasis on the 
merits of thermosetting bonding agents. 
Former chief engineer of the army air 
service and present head of Clark Air- 
craft Corp., Col. V. E. Clark, is largely 
responsible for the success of Duramold 
in aircraft construction. When he built 
planes during the last World War he felt 
the limitations of the plywoods then 






























































AIRCRAFT MAINTENANCE 


FLIGHT CONTROL MECHANISM ~~ 
FLIGHT CONTROL SURFACES w—~~ 
WINGS—GENERAL 
FUL TAMKS ge 
EMPENNAGE Oe“ 
TAM GEAR 
LANDING GEAR 
WHEELS & BRAKES 4 
FUSELAGE 


ARMAMENT 
ENGINE CONTROLS 
ENGINE INSTRUMENTS 4 
IGNITION & ELECTRICAL 4 
FURL SYSTEM be 
OU SYSTEM 
COOLING SYSTEM | all % 


VALVES—MANIFOLDS— 
__ SUPERCHARGERS =" 


PROPELLER 
POWER PLANT oe" 


COCKPIT & CABINS =. + 


NAVIGATION: INSTRUMENTS ~~ 


VSatisfactory 
/-Work to be done 2 
X-Broken-Repair 
*-See other side __ 


CAN 


* STANDARD U.S. ARMY TIME OF OVERHAUL FOR 


Ay ATiOl: 


WIGHT. FLYING EQUIPMENT ¥~ 
AIRPLANE GENERAL 
BATTERY 
MISCELLANEOUS 


Mechanic ip fp 
Date oa 






Nt. 


y.5- > 
> 
Ee 


N. A. A. TRAINERS 2500 HOURS 








64 


available and experimented with Haskel- 
ite Duramold to get a plane with molded 
fuselage with a resin-bonded skin on the 
wings. In early experiments the veneers 
and plastics were placed over cast iron 
dies, an air bag under pressure was tried 
on the outside and the inside of the die 
was heated to cure the plywood. This 
was found impractical because of the cost 
of the die. 

It was followed by female dies of sheet 
steel, cast metal and wood; the male, flex- 
ible, part of these early dies was the rub- 
ber bag. These flexible dies were found 
to give equal pressure to all parts and 
the pressure was at right angles to every 
area. Molded fuselage, wings, nacelles, 
pontoons and spars are mounted on forms 
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and the retaining bag placed over the 
whole. Then it goes into a tank. Dura- 
mold’s newest tank, at Grand Rapids, 
Mich., is 10 feet in diameter, 28 feet long. 
The quick-acting doors of the thing 
weigh 13 tons alone. In the tank, 110 
pounds of pressure per square inch is 
applied. A half-inch thickness takes only 
about 15 minutes in the tank to be per- 
manently set. 

The third process—Aeromold—uses dies 
and heated presses to stamp out the 
blank shape before molding the veneers 
and plastics into planes. The big secret 
of this process is its plastic which doesn’t 
require a great deal of heat and pressure 
to be set. The parts are pressed in pre- 
cision molds to the contours desired and 
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are then taken from the press and baked 
in a 10x10x40 foot oven at 100° F. 
They are then assembled on a skeleton 
framework with a simple master clamp- 
ing arrangement which holds a whole 
wing or fuselage section on the frame at 
once. Upper and lower molded halves of 
wings, of some models, are fitted over 
regular spar and rib systems and later 
sealed. Spruce is used in solid laminated 
form for spars. Three-ply resinous 
bonded plywood is used for some ribs. 
Spruce veneer impregnated with resin is 
this method’s pet material. Sometimes 
the cold-setting phenolic resin starts to 
harden before the workers are ready for 
it. A dousing with a hose stops that. 

The finished assembly is baked for two 
hours at 180° F. This baking fuses the 
separate elements into a single plane- 
mass. The pressure on the body surfaces 
vary between 50 and 150 pounds per 
square inch. A plastic paint is used for 
finishing giving a surface so smooth “a 
fly couldn’t light on it without breaking 
a leg.” Timm is the principal user of the 
Aeromold process. 

The three processes have essentially 
the same advantages of sealing the wood 
so that it becomes waterproof, oilproof, 
free from fungus, bacteria and insects, 
resistant to fire and shock (more so that 
aluminum alloy of comparable strength) 
and other features which we’ve covered 

We've only scratched the surface of this 
new type of production. The long, 
straight-grained sheets of veneer pressed 
into cohesive masses with phenolic resin 
and other plastics are finding their way 
from aviation into other fields. Auto 
fenders and bodies, boat decks and hulls, 
units of pre-fabricated houses, hangars 
and other structures, truck bodies and 
freight cars—these are just a few of the 
present or potential users of this new 
type of wood, the wood that took wings. 

END 
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and is its heavy bombardment plane even 
today. The series numbers on the latest 
He-111Ks are H or No. 8 in the modified 
types. It is a large machine as the fol- 
lowing tabulation will show: 

Span, 74 ft. 3 in.; empty, 14,400 lbs. 

Length, 54 ft. 6 in.; disposable load, 
10,600 lbs. 

Height, 13 ft. 9 in.; gross, 25,000 lbs 
Maximum overloaded, 27,400 lbs. 

Nearly 20 feet less span in the He-111K 
is carrying slightly over a ton more load 
than the Douglas DC-3 of approximately 
the same class, as to power. The normal 
gross of the He-111K is the absolute 
maximum for the DC-3. Where the DC-3 
cruises at 190 m.p.h. at 7,000 feet with its 
1,100 h.p. Cyclone motors, the Heinkel 
buzzes along at 215 m.ph. Where the 
Douglas has a range with full load of 
1,100 miles, the Heinkel has 2,100 miles. 
The Douglas lands at sea level at 65 
m.p.h.; the Heinkel at 74. 

The British report that the Heinkel is 
a nice airplane to fly, comfortable and 
maneuverable. It is well-built and well- 
planned. It is entirely of metal with the 
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| standard German flush-riveting. The 
pilot sits on the port side of the unsym- 
metrical nose. He has no extruded cabin, 
merely sitting in a fully streamlined and 
pointed nose section which is highly effi- 
cient aerodynamically. This nose is al- 
most entirely Plexiglas so that, despite 
being sunk well inside the fuselage, the 
pilot has wonderful vision and must feel 
very exposed. 

Instruments (of which there are a full 
complement) are arranged on a dash- 
board on the cabin roof. Throttles are 
at his left side as in a single-engined 
ship. There is no co-pilot’s place, al- 
though the wheel control may be lifted 
over as in American Waco biplanes and 
other small craft, so an auxiliary or relief 
pilot may fly the Heinkel from a make- 
shift seat. Because the pilot is open to 
glare of sun or searchlight, circular glare 
shields that resemble fans that once were 
standard equipment for milady in the 
Victorian era, are fitted on the control 
column, on the roof and at each side of 
the cabin. When not unfolded into their 
round shield shape, these fans collapse 
into a compact line. 

At the pilot’s right is the tip-up seat 
for the navigator-bomb aimer. A padded 
trap in the floor covers the bombsights, 
which are used by lifting off this cover. 
The bomb aimer also becomes the front 
cupola gunner in combat, fitting a single 
.312 caliber gun on a pin fitting that is 
not particularly maneuverable nor does it 
have an effectively wide field of fire. 

Behind the pilot is the bomb compart- 
ment between the wing spars. Bombs 
are carried in vertical racks and provi- 
sion is for eight 550 pound bombs in most 
ships examined thus far. With this bomb 
load of 4,400 pounds the ship is given a 
maximum fuel load of 760 gallons weigh- 
ing 5,700 pounds, since these are Im- 
perial gallons (one quart more than 
standard U. S. gallons). 

The rear top gunner has a swinging 
cradle seat from the roof. The aft lower 
gunner lies in a trough firing a gun back- 
ward and downward. Two other guns 
have been provided the crew for firing 
directly out to port and starboard, since 
British fighters have commenced making 
what they call beam attacks to take ad- 
vantage of the lack of protection at angles 
of 90° to the line of flight. 

The loop antenna in the Heinkel is just 
inside the Plexiglas shield over the rear 
top gunner’s firing position, where it adds 
no drag in flight. It is somewhat in the 
way of the gunner and, in one ship the 
British brought down, it was found the 
rear gunner had fired right through the 
mast holding this antenna. 

A label found in the cockpits of the 
Heinkels gave the following flying direc- 
tions: Take-off with propellers at 11.50 
on the clock dials that show the propeller 
pitch position. At this reading they are 
in fine pitch and allow high revs. Take 
off and climb for one minute at 2,400 
r.p.m. and 1.35 atmospheres of boost (a 
manifold pressure of about 38 inches of 
mercury). For continuous cruising be- 
low 19,685 feet, 2,100 r.p.m. and 1.10 at- 
mospheres (30.8 inches of mercury). 
Cruising above 20,000 feet, 2,300 r.p.m. 
and 30 inches. In a dive, r.p.m. must not 
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exceed 2,500. Flaps must not be lowered 
at more than 200 kilometers (124 m.p.h.) 
or 1,700 r.p.m. 

The Junkers Ju-88A1 is a 25,000 pound 
dive bomber. Most surprising of all facts 
elicited from an examination of this plane 
is its size as evidenced by the following 
dimensions: span, 59 ft.; length, 46.6 ft.; 
height, 15 ft. 

British engineers who examined sev- 
eral of these airplanes decided that it 
originally was conceived as a heavy bom- 
bardment plane but changed to a dive 
bomber when in production. The wing 
spars show how they were strengthened 
after originally conceived, the diving 
brakes were added afterward and, as a 
result, they do not retract into the wing 
but merely lie against its lower surface. 
Finally, there are the external bomb- 
racks for releasing of bombs in the dive 
when their release from internal racks 
became impossible. 

The original Ju-88 was a two-crew 
bomber of highly streamlined shape and 
with two 1,200 h.p. Junkers Jumo 211 
engines, did 324 m.p.h. for 1,200 miles 
over a two-way course in which wind 
could have had no effect. But the serv- 
ice form of the ship has a top speed of 
only 290 m.p.h. due to all these ex- 
crescences which cut down its perform- 
ance radically. 

As it is in service, it is capable of being 
used both as a dive bomber and as a 
horizontal bomber. There is a bomb- 
aimer’s position in the nose, with a nose 
machine gun for horizontal bombing. 
The pilot also has a Zeiss dive-bombsight 
in front of his windscreen. This is alto- 
gether different than the horizontal sight. 

Just what the maximum angle to which 
Ju-88’s are dived is not known. One ship 
shot down in England had a diving line 
on the fuselage at 45°. This is the line 
which the pilot brings the horizon when 
diving at 45°. Others, however, have 
lines at 40, 50, 60 and 70° Apparently 
these were put on by the pilots at their 
own discretion. Dive bombing is not 
very effective unless it is done from an- 
gles of 60 to 80° when great accuracy 
and penetration is obtained. 

The Ju-88s have one amazing feature— 
the so-called automatic pullout for div- 
ing. Actually, this device merely indi- 
cates to the pilot that it is time to pull 
out and helps him do this. It works like 
this: 

When the diving brakes are lowered 
(by hydraulic ram) hydraulic pressure 
is applied to one side of a piston and 
moves the elevator servo tab to the nose- 
heavy dive position. When the bomb is 
released electrically, a quick-release of 
pressure on the piston comes into play 
and this reverses the servo control at the 
tail and endeavors to return the tab to 
level flight position. The pilot feels the 
movement backward of the control col- 
umn and is helped in raising the nose. 

For dive-bombing this plane carries 
four 500 pound bombs externally. In ad- 
dition, internally for horizontal bombing 
it can carry 16 bombs each of 110 pounds. 
This gives a gross bomb load of 3,960 
pounds. Total fuel capacity for the air- 
plane can be 770 gallons. But maximum 
bomb and maximum fuel loads cannot be 
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Cb: , for the PIPER CRUISER 


QUICKER TAKE-OFF * FASTER CLIMB * EXTRA ECONOMY 








Lycoming Geared “‘75” Installed in 
the Piper Three-place Cruiser 
Whether you buy a Piper Cruiser for passenger carry- 
ing, private flying or student instruction you'll like 
power by the Lycoming Geared **75."’ Other air-cooled, 
horizontally opposed Lycoming engines are available 
in direct-drive models of 50 to 175 horsepower, single 
or dual magneto ignition with provision for mechanical 

or electric starter, generator and fuel pump drives. 





A Full Load “Gets Out in a Climb” 


Behind a Lycoming Geared “75” 
The quicker take-off and faster climb of the Lycoming 
Geared *‘75"’ is most apparent under full-load condi- 
tions—when you have extra need for plus performance. 


Contractors to the U. S. Army and Navy 
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OU who buy or fly the Piper three-place Cruiser will want to 

consider the superior performance and dollars-and-cents savings in 
operating costs of the Lycoming Geared 75-horsepower engine. Ideally 
suited to the Cruiser’s greater load-carrying capacity, the Lycoming 
Geared *‘75"’ develops its horsepower faster. Consequently, take-off is 
quicker and rate-of-climb better. Higher engine speed, with a slower- 
turning, larger-diameter propeller, makes for incomparable smooth- 
ness. The recognized economy of higher piston speeds is reflected in 
amazingly low gasoline consumption . . . approximately only 4% 
gallons per hour at cruising! Fly this dependable Lycoming engine in 
the Piper Cruiser and feel the difference geared power makes. 
FREE LITER ATURE:—on Lycoming 50 to 75-horsepower light-plane engines may 


be obtained from all Piper, Aeronca, Funk, Luscombe, Porterfield and Taylorcraft dealers. 


Or write Lycoming Division, Dept. P31, Aviation Manufacturing Corporation, Williams- 
port, Penna., U.S.A. . . . Cable address: Aviatcor. 
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combined. The plane can take either 510 
gallons and its full bomb load, or its full 
fuel load and four 500 pound bombs. 

The Ju-88 first came out with no de- 
fense under the tail—apparently its speed 
was expected to be its defense. But com- 
bat changed that. A backward firing gun 
was installed in a cupola under the nose. 
The one gun firing upward over the tail 
was augmented by three others. 

A device unusual on American planes 
that the Ju-88 has as standard, is a “con- 
trol surface brake.” This is a hydraulic 
brake put on movement of all control 
surfaces at the pilot’s will. Apparently it 
is put there to prevent flutter in its early 
stages. No brake could do anything 
against really well developed flutter, of 
course. But this is apparently used be- 
cause speeds developed in dives have 
caused the Ju-88s controls to develop in- 
cipient flutter. This is a unique approach 
to the flutter problem. 

Last of all, the Ju-88 has exhaust-heat 
wing deicing. Air taken behind the en- 
gine radiator is heated by contact with 
the exhaust stubs and then flows along 
piping to the leading edge of the wing 
Here it enters a D-shaped duct formed 
by the curve of the leading edge and a 
vertical sheet of metal. In its passage the 
air heats the wing tip and is then dis- 
charged at the wing tip into the interior 
of the wing so that control hinges and 
pulleys do not freeze at high altitude. A 
standard Goodrich-type of pulsating boot 
deices the leading edges of the tail. 

All the multi-engined German planes 
have the now famous German self-seal- 
ing fuel tanks. These are of five layers: 
the outer one of vulcanized rubber. 
Under this is a series of layers of partly 
hardened rubber. Then comes a layer 
of raw rubber that swells and plugs holes 
when gasoline reaches it. Under the raw 
rubber is a layer of tanned leather and 
finally the fuel is held in a fiber tank 
The whole affair is light, immensely 
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strong and works to perfection. It weighs 
about half a pound to the gallon—a figure 
comparable to that of dural tanks. 

Because of space limitations we can 
merely touch on the German engines— 
Daimler-Benz and Junkers. Both types 
have direct injection of solid fuel into the 
cylinder and both have the fine hydrau- 
lic-coupled supercharger drive. This 
drive is similar to the fluid drive now 
developed for certain U. S. automobiles, 
with this exception: oil for the coupling 
is supplied according to an inverse ratio 
of outside air density. Little oil in thick 
air at the ground, much oil in the thin 
air at altitude. The result is that there 
is considerable slippage in the blower 
drive near the ground but great efficiency 
at altitude. 

The effect is to prevent the engines 
from being abused by opening throttles 
on the ground. Many of these engines 
have a mechanism that prevents 
them from being abused at take-off. This 
gives the pilot a pre-determined period 
of full throttle operation after which the 
engine will revert to its maximum power 
rating for continuous operation. 

END 
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will be 19 next May, has finished in- 
structing two C.P.T.P. primary courses, 
has instructed a flight instructor’s re- 
fresher course and is starting on an ap- 
prentice instructor’s course next week. 
He has flown Wacos, a Fleet, Stinson 
Reliants, a Fairchild “22” and “24,” Rear- 
wins, a Kinner Sportwing, Porterfields 
and Howards. He is at present working 
for the Lynchburg Air Transport and 
Sales Corporation at Lynchburg as a 
primary and secondary flight instructor. 
He now has about 875 hours... . 
Mrs. JULIA BING, 

Blackstone, Va. 





midwestern aviation center 


Because the Sweeney Aviation 
Schools, Inc., is the only avia- 
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day and night classes taught by high- 
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Phone Pole? 
Sirs: 

I have heard of telephone communica- 
tion aboard sea-going ships, but using 
telephone poles aboard ship is an eye- 
opener. In the picture at the bottom of 
page 14 in your January, 1941, issue, can 
you explain what the Japs are up to this 
time? ... 

Pavut CARLSTEDT. 

Huntington, Park, Cal. 
@ The “telephone pole” aboard the Japa- 
nese aircraft carrier Akagi is nothing 
more than a good, old-fashionned radio 
antenna pole, so obsolete on anything as 
modern as an aircraft carrier that it looks 
like something new.—Ed. 

END 
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To determine whether the vibration 
characteristics of a propeller-engine-air- 
plane combination are satisfactory it is 
necessary not only to determine the oper- 
ating characteristics in flight but to meas- 
ure blade vibration stresses under flight 
condition for each combination. Past ex- 
perience has indicated that this procedure 
is necessary with all propellers except 
wood types. In some cases it is possible 
to determine the effect of changes or 
slightly new combinations by ground 
tests or comparisons of previous data, 
but in most cases flight test for this pur- 
pose are necessary. The propeller manu- 


facturers have the stress measuring 
equipment necessary to accomplish these 
tests. 


More 8 Offer AOPA 
Overnight Storage Rates 

AOPA Survey Ships have reported the 

following additional hangar rate conces- 


sions for AOPA members: 
For 


tegular AOPA 
Location Price Members 
Ravenswood Airport 
es Plaines, Ill. ....$1.00 $.0.75 
Washington Park Air- 
port, Homewood, Ill... 1.00 0.75 
Stinson Airport 
La Grange, Ill 1.50 1.00 
Du Quoin Municipal Air- 
port, Du Quoin, Il . 1.00 0.75 
Whitney Memorial Air- 
port, St. Cloud, Minn.. 1.25 up 1.00 up* 
Marlboro Airport 
Marlboro, Mass. 1.00 0.75* 
Bellview Airport 
Cairo, - maeen ae san See 0.50* 
* Free transportation to town. 


Pilots who know of other airports where 
special services are offered to AOPA 
pilots are encouraged to write AOPA 
National Service Headquarters, Trans- 
portation Building, Chicago, Illinois, for 
necessary forms. 


AOPA Guardsmen 


In reviewing the status of Air Guard 
Pilots we find that there are still some 
One Star courses outstanding. Pilots 
who have not completed their examina- 
tion papers are urged to do so and mail 
them in to the Service Office as soon as 
possible. This is quite important and 
may be of special interest to Guardsmen 
in view of the plans for a Civilian Air 
Reserve. 

END 
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xk & &k IN OU. S. ARMY SERVICE 





KINNER ENGINES 
POWER THE RYAN PT-20A TRAINERS 
Kinner Engines are officially serving the U. S. Army and 


are being installed in the famous Ryan PT-20A Primary 
Trainers already in military service. High performance... 
maneuverability and climb characterize these Kinner- 
powered Ryans. For sixteen years Kinner Engines have 
demonstrated their efficiency in training, and today they 
are familiar to students in more than eighty civilian flying 
schools in America, and to thousands of pilots now in train- 


ing under the British Commonwealth Air Training Scheme. 


KINNER MOTORS, INC. GLENDALE, CALIFORNIA, U.S.A, 
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On Guard! 
(Continued from page 41) 
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station. If the government decides 
should such a decision be required before 





the Philippines gain their independence in 
1946— to defend the 
gression, PBY’s will 
Cavite for all-important missions 
at the map shows that Yokahama lies al- 
most exactly 2,000 miles northeast of that 
naval and air base; that 
far beyond the present Nationalist capital, 
Chungking, is inside the 


islands against ag 


be concentrated a 


teeming China 


2,000-mile range; 


that Borneo, New Guinea and _ other 
strategic islands of the East Indies are 
within relatively easy distance. To use 


an arbitrary figure, 300 giant bombers, re- 
inforced constantly to make up for attri- 
tion, could spread a lot of havoc 
sector of the western Pacific. 

In the defense of the Western Hemi- 
sphere from an attack directed from West 
Africa or Europe, the Canal Zone natur- 
ally would form the pivot of our long 
range aerial defenders. From here would 
operate swarms of PBY’s and giant Army 
bombers, both capable of carrying out mis- 
sions either over land or sea. The Army 
once stole a leaf from Navy tactics wher 


a bombing group “intercepted” the Italian 
¢ 1 


in this 


liner Rex hundreds miles offshore in 
war games and presumably its Flying 
Fortresses could do a similar job in war 





In a parallel escape to other than its 
natural element the Navy's 





have conquered great sur s and 
could be relied on with est confidence 
in a job of observation somewhere er 


Colombia, Ecuador 





Brazil, Bolivia, Peru, 

or Venezuela. For the PBY radius 
Coco Solo, Canal Zone, extends 20 

the Equator and encompasses almost 
third of the South American contin t 


whose security has become integrated with 
our own national defense. Central America 
is virtually a “front lawn” for these ships 


which can vault from Panama almost t 
the Rio Grande, 
In their more direct function of im- 


Canal Zone’s 


isk—one they 


plementing the fleet, the 

PBY’s would have a busy t 
unquestionably already have 
many times—patrolling the island-s 
Caribbean, that alluring 
destiny of the western dem 
ing on naval power, 
A steel jaw of patrol bombers can 
protectingly over the 


npertorme 


j 
l IO! | 


tudded 





may yet De set 





Caribbean with 


at San Juan, Puerto Rico; at Guantanam: 
3ay, Cuba, = in the Virgin Islands, whose 
major port, St. Thomas, was the 
of the vidas one-way, non-stop, over- 
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vater hop in the history of seaplanes. 
[his was accomplished by a demilitarized 
version of the PBY. Richard Archbold’s 

1 Guba, which hummed unconcern- 

over 3,300 miles of the Atlantic from 
Dakar, French West Africa, in June, 1939. 
Look at the map again and you will realize 





all this must be paid the 
which can be such a_ broad 
to the Canal Zone for a powerful 
naval force. 

Moving into the North Atlantic 
proper, patrol bomber squadrons flying out 
of Norfolk, Va., today comprise its major 
long range scouting air guardians. But 
other East Coast sites, such as at Jackson- 
ville, Fla., undoubtedly would be equipped 


attenti 
Caribbean 


avenue 


area 


with full seaplane facilities in a future 
emergency. And should the time ever 
come when collaboration with Great 


Britain becomes the lot of our Navy, Bot- 
wood, Newfoundland, looking almost dir- 
ectly across the turbulent Atlantic to Ire- 


land, would be no stranger to the PBY- 


type. For was here that one of these 
craft, sold to the Royal Air Force, paused 


before the Archbold Guba crew, commis- 
sioned for the job, resumed the delivery 
trip with a non-stop jaunt to Felixstowe, 


ri} 


England, in July, 1939. From tere also 
American Export Airlines conducted sur- 
vey hops to Marseilles, France, with a 
commercial adaptation of the PBY, 
Neither rain nor heat shall stop these 
swift couriers of destruction—nor shall 
cold and fog and bitter wind. Functions 
Uncle Sam’s patrol bombers must be 
arried out in tropical regions, in tem- 





zones and in 
Pacific North 
Alaska and the 
has been given over 


perate 
of the 


] rs > r 
ietense of 


t gnawing frigidity 
west where the initial 
Aleutian Islands 
almost entirely to their 


Squadrons have been oper- 


Liic 


oad WINS. 


iting out of Seattle, Wash., Sitka, Alaska, 
and Kodiak Island, Gulf of Alaska, in 
recent years, getting accustomed to the 


on flying conditions, 
ited topography 


line e, learning 


the cor- 
Alaskan coast- 
desirable land- 


studying 
of the 
locations of 
ing places for an invader. 

The United States and Russia are next 
Far North. The 
between Alaska 
virtually bisects Bering Strait, 
passing between twe 








door neighbors in the 
imaginary boundary line 
and Siberia 


) islands that may some 


day suddenly assume tremendous signifi- 
cance. Today they’re known as Big and 
Little Diomede—Big on the western or 
Russian side of the “border” separated 


Little by a narrow channel. 


four miles apart, on 


Only 
days when the Bering 
privacy probably is 
hard to attain. Hence, 

Little Diomede, 
binoculars, 


Sea fog is cast aside, 
whites and 
merely with 
noted Russian sol- 


when 
Eskimos on 
the use of 
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that appeared like tl 


diers and activity € 
large airplane hangar 


construction of a 


at Big Diomede, Uncle Sam perked his 
ears. Of course it is likely that the story, 
revealed by the crew of the Coast Guard 


cutter Perseus on its return to San Diego 
from the annual Bering Sea patrol this 
summer, already may have been told Uncle 
Sam by his ever-watchful sentinels, the 
patrol squadrons of Sitka and Kodiak. 
Nevertheless, even if the Big Diomede 
account is pure imagination, the mere pos- 
sibility of a foreign base four miles from 
American territory is reason enough for 
the maintenance of a arm at 
our northernmost bastions—and the Alas- 
kan outposts are being expanded posthaste 
right now. 

With its maximum 2,000-mile one-way 
range, a Kodiak-based unit can “see’’ to the 
fringes of the Arctic Circle and deeply into 
the Siberian cold shoulder pointed at 
Alaska. All the Aleutians lie within its 
radius. From Sitka and Seattle the entire 
Canadian west coast can be scanned. 

The rugged, all-weather characteristics 
of the Navy’s patrol bombers probably 
have been demonstrated more dramatically 
than any other seaplane in the world. 
Archbold’s use of the Guba in numerous 
take-offs and landings from a two-mile 
high lake in Netherlands New Guinea, and 
later in the epochal non-stop crossing of 
Australia, the spanning of the Indian 
Ocean, Africa and the Atlantic near the 
Equator, proved to the Navy that its pa- 
trol aircraft can take hot weather punish- 
ment. 

Sir Hubert Wilkins employed a PBY 
type—commercial designation Model 28 
purchased from Archbold three years ago 
to hunt for Levanevsky, the Russian flyer, 
and his mates missing on an attempted 
transpolar flight from the U.S.S.R. to the 
United States. The ship flew 19,000 miles, 
mostly over frozen wastelands in the vast 
stretches of central and northern Canada 
and over sub-arctic islands almost forgotten 
by man. Of all the missions ever under- 
taken by a PBY, this was perhaps the most 
illuminating to our service fliers who 
learned how a 13-ton craft can almost 
skim across tundra at low altitudes in the 
hope of finding the answer to an aviation 
mystery, make improvised landings and 
take-offs on Canada’s numerous lakes, 
withstand a terrific ordeal fraught with the 
peculiar hazards of flying in low tempera- 
tures—all in a region where servicing 
facilities are absent. In hot or cold this 
ship is ready. 

Our patrol squadrons could cover the 
skies from the Arctic to 20° 
Equator given the 
strength. From the 


strong air 


below the 
numerical 
mid-Atlantic on the 


necessary 
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LEARN AVIATION IN MIAMI! 
Take One Of These x Courses 


s¢ Aircraft Welding 
s> Commercial Pilot 
The Oldest and Finest Aviation School in the Southeast 


EMBRY-RIDDLE SCHOOL OF AVIATION—MIAMI, FLORIDA 
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vy Airplane Mechanic 
sv Engine Mechanic 
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Announces 


AN ALIL-METAL PRIMARY-SECONDARY TRAINER 








the Ve 


THE NEW VEGA is a low-wing, training 
airplane, designed specifically to meet 
the rigid C. P. T. P. requirements for 
both primary and secondary training. 
At the same time it conforms to all 
primary military training specifications. 
It is the first and only airplane to meet 
all these needs. 


The Vega 35 offers training schools 
excellent serviceability and features 






never before found in one airplane. 
Students learn the right form... right 
from the start of their training. Excel- 
lent visibility with in-line engines...per- 
fected stall control characteristics... 
wide tread landing gear with individu- 
ally controlled brakes...and wing flaps 
for low landing speed. Such features 
simplify the job of the instructor and 
inspire confidence in the student. 


a 35 


Stronger Wings for Fledglings 





VEGA AIRPLANE COMPANY 
Burbank, California 
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One aircraft Personnel Director 
writes, ‘““We shall be hiring many men | 
after the first of the year and shall be 
glad to interview any of your grad- 
uates. They will fit in our production 
very satisfactorily.” 

Train at the Faust school. Hundreds 
of our graduates are employed in lead- 
ing aircraft manufacturing concerns. 
You can qualify for a position in Amer- 
ca’s fastest growing industry by en- 
rolling in one of our specialized courses 
12 Weeks 

30 Weeks 
Sheetmetal—Assembly 


Day Courses- 
Evening Courses- 
Riveting 
Special Welding Courses 


(White for Folder F) 


x * * 
FAITST MASTER COURSE 
One year’s complete training in air- 
craft production, including experimen- 
tal work, sheetmetal, riveting, assem- 
bly and welding. 


(White for Folds D) 
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FAUST AIRCRAFT 


SHEETMETAL TRAINING SCHOOL 
P. O. Box 85—Jericho—Long Island 


LICENSED BY THE STATE OF NEW YORK 
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TAKE YOUR CAMERA 
10 














if you’re one of the camera fans among the 
several million young men being inducted 
into the Army for defensive training, chances 
are that you’ve been wondering what will 
become of your hobby when you doff civilian 
garb and climb into 0.D. habiliments. Don’t 
let it worry you, fellows—you'll be permitted 
to take your camera with you! What will 
you be allowed to photograph? What photo- 
graphic equipment should you take along? 
Jack Drew, Lieutenant, U. S. Army, answers 
these and other important questions about 
taking your camera to camp. Don’t miss 
this authoritative, brilliantly illustrated ar- 


ticle in the 
MARCH ISSUE 













' Popular! 


| Photography, 


NOW ON SALE At All Newsstands 
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east to Burma in the Orient, the Navy 
can, thanks to its patrol bombers, obtain 
vital information should future contin- 
gencies require such wide roving. More 
hundreds, more thousands will be needed, 
but the sturdy nucleus is already there, 
unpretentiously performing what today 
seems a humble task, gathering data that 
tomorrow may become priceless. 
END 





The CPTP...? 


(Continued from page 58) 





the instruction in the CPTP is inferior 
to that in the services and that the light- 
planes flown in the first half of the course 
do not give adequate experience. 

On the other hand, at the 18 big schools 
under contract with the Army to handle 
its primary course, are working 500 in- 
structors turned out by the CAB refresh- 
er course. It is difficult to see if 500 CAB 
instructor-graduates who are working for 
the Army are satisfactory, why most of 
the remainder, allowing for individual 
exceptions, are not as good. Most of the 
18 schools also run a CAB course. 

Army trainers weigh between 2,000 and 
3,500 pounds. Their horsepower varies 
from about 125 to 450. The combination 
of plane and engine is always such that 
there is plenty of horsepower for weight 
of plane carried and there is enough 
power to assure top speed of at least 125 
m.p.h. The Cub trainers used in the first 
part of the CPTP weigh 1,000 pounds and 
may have engines with horsepower from 
45 to 65. Their top speed is from 90 to 
110 m.p.h. 

The Army feels that, in preparation for 
high-powered pursuit ships or four-mo- 
tored bombers, their flyers should learn 
behind fairly heavy motors such as those 
described above. This theory is at vari- 
ance, however, with the practice of the 
British R.A.F. and the Nazi Luftwaffe. 
The Luftwaffe, as is well known, makes 
extensive use of gliders as an introduc- 
tion to flying powered aircraft. The 
R.A-F. starts its pilots out on de Havilland 
Tiger Moths. The Tiger Moth, although it 
grosses 1,825 pounds, is fundamentally a 
light biplane, since its wing loading is 7.6 
pounds per square foot—a considerably 
lighter loading than that of the U. S. 
Army primary trainers and almost in the 
same class as the Cub. Its power loading 
is also light, a 130 h.p. engine giving this 
little biplane a top speed under 100 m.p.h. 

The .reason for the use of gliders and 
lightplanes abroad is the feeling there 
that the way to teach a man how wings 
behave is to let him ride a pair of wings 
not blotted out by a powerful engine. 
R.A.F. people have pointed out, for ex- 
ample, that there are plenty of times 
when a combat pilot will suddenly find 
himself without an engine that works. 

As this is written, one of two possible 
lines of new development seems likely. 
Either the CPTP will be reduced, maybe 
to the point of its discontinuance, or it 
will be carried on in closer cooperation 
with, or under the control of the Army 
and Navy. If the second course of de- 
velopment is followed, advanced stu- 
dents will be placed directly under the 
Army and Navy air services. The Army 
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will then be able to follow its practice, 
developed in the draft regulations, of al- 
lowing students to finish their college 
courses before going to training camp. 
This would seem to be a much cheaper 
method of giving primary training than 
that now employed. By feeding and 
housing themselves during the primary 
period, students will be saving public 
funds. Army primary training costs 
about $30 an hour per student as given in 
the past at Brooks Field. As given in the 
contracting civilian schools, it is reduced 
to $18 an hour. CPTP costs are even 
lower. A considerable saving over the 
present method should be possible, even 


if CPTP students need extra time for 
checking out in heavier planes. 
Evolution of the program along the 


second line would mean the success of 
the “guinea pig” classes. Some Navy of- 
ficers (but others disagree) already feel 
that the CPTP is justified. They feel that 
the Navy can put to good use whatever 
the CPTP student has learned and make 
an overall saving of Government money. 
The Navy program is particularly well- 
adapted to making use of any previous 
experience of their flying cadets. This is 
because it is broken up into short stages 
and a student can be started at whatever 
point he qualifies for. It is felt by sev- 
eral Naval airmen that the average CPTP 
product will fit far enough along in the 
Navy’s course to save the Navy more 
money than was spent on him. 

Whatever becomes of the CAB training 
program, purely private flying may have 
to take a back seat for the time being. 
This may go beyond the training program 
and into other fields of civilian air ac- 
tivity. Certain hardships will necessar- 
ily be suffered in the process. 

Putting the CPTP under the direct con- 
trol of the armed services will disqualify 
those not otherwise eligible for the Army 
and Navy from receiving training at Gov- 
ernment expense. The two large groups 
obviously thus eliminated will be women 
and Negroes. About one-sixteenth of 
the present CAB students are women. 
The number of women pilots has risen by 
nearly 100 per cent in the last year. 
Major credit for this must be given to the 
CAB. Hundreds of Negroes have also 
taken advantage of CPTP courses at Ne- 
gro colleges and others. Others who will 
be affected, unless the Air Corps changes 
its present educational requirements, will 
be those in the non-college courses. 

Lightplane manufacturers will be af- 
fected if the CPTP is dropped. The phe- 
nomenal growth in their business in the 
last two years is traceable in large part 
to the program Bob Hinckley helped to 
put over. Small field operators may find 
themselves once more in the doldrums of 
the ’twenties and early ‘thirties, for a 
direct Army and Navy program would 
probably never be so widely dispersed 
as the CPTP. 

Sweeping as are the changes outlined 
in this article, more sweeping ones still 
may be in store for flying generally. The 
pace with which the U. S. aviation pic- 
ture is changing is so rapid that it is 
scarcely possible any longer to look more 
than a few weeks ahead, let alone six 
months or a year. 

END 
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One of America's outstanding flying association officials 
had this to say about our chronographs 


**it more than fulfilled my expectations. it certainly 
eS a very handsome instrument 
PAY CASH AND SAVE 50% 
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1. ACCURATE TIMEPIECE 
Tells time like ordi- 
nary watch 

2. PRECISION STOP 
WATCH. SWEEP-SEC-| Qaeew ey 
OND HAND “registers 
1/5 second, 

3. “TIME-OUT” CON- 
TROL. 

4. ELAPSED TIME RE- 
CORDER. 30 minute 
totalizer. 

s. Theatre eeeren 

6. . TACHYMETER. 
Tens" miles per hour 
of moving objects. 

7. DISTANCE TELEME- 
TER Tells distance 
from source of light 
and-sound, 

8. PULSOMETER. Gives 
Pulsations per minute. 
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AN AMAZING BUY AT 
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ABLE, TRUE PRECISION 


and GUARA RANTEED TIME- 17 jewels, Simple to operate 


Stainless steel (Elinite) back 
Some with luminous dials 









ONE YEA 
money pack GUARANTEE 
@ Protects you against mechanical defects 
@ Money back in 10 days if not entirely, satisfied. 
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@ The pulse of the city — Michigan Avenue. 
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rhythmic hum. In the most convenient location 
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The Negro is Flying 


(Continued from page 34) 








highest grades reported on Civil Air 
Regulations, meteorology, and navigation 
tests in the 1939-40 group. Alexander 
Anderson scored 100 on Civil Air Regu- 
lations and 92 on navigation and meteor- 
ology. Charley Foxx averaged 97 on the 
two examinations. 

Foxx later was honored by being 
chosen one of the seven private licensed 
pilots trained in the 1939-40 program to 
represent Region II (North Carolina, 
South Carolina, Tennessee, Mississippi, 
Georgia, Florida and Alabama) in a con- 
test conducted by the Institute of Aero- 
nautical Sciences. The Shell Petroleum 
Company offered funds to conduct the 
contest and to award the winner $1,500. 
Because of a conflict in date of the con- 
test with date of an appearance on a 
Tuskegee financial campaign program, 
Foxx was unable to enter. For his de- 
cision to remain on the school’s program, 
Foxx was commended by the Institute of 
Aeronautical Sciences for his “loyalty 
and sense of duty.” 

Anderson is being encouraged by Di- 
rector Washington and other instructors 
in the department of mechanical indus- 
tries in working out ideas of an inventive 
nature on parachutes. He hopes to de- 
velop parachute jumping and inventive 
work in that connection as a vocation. 

Most of the students of the first flight 
program entered school for the succeed- 
ing terms. Six from the primary classes 
enrolled in two of the advanced training 
programs and three in the apprentice in- 
structors program. The graduates of the 
flying classes and those still receiving in- 
struction are enthusiastic about flying 
and are seriously impressed with the im- 
portance of their instruction in this time 
of national emergency, according to 
Washington. 

The CAA recently announced: “All 
Negro students now receiving flight in- 
struction are required to pledge their 
willingness to enter military service, if 
qualified and will be called upon the same 
as white students in the CPT program. 
The method of selection of these Negro 
flyers will be determined by the War De- 
partment. Thus far no plan has been an- 
nounced.” 

Washington’s view on the Negro’s place 
in aviation is: “The trainees are inter- 
ested and enthusiastic regarding aviation 
mechanics’ training, which we are all 
hoping will develop following realization 
of our own air field at which the train- 
ing facilities in mechanics would be lo- 
cated. Every mechanic and technician 
should know how to fly. Many leading 
schools require that aeronautical engi- 
neers, mechanics, technicians and others 
concerned in this work do 20 hours of 
flight in order that they might better per- 
form their jobs. 

“Thus flying is the logical forerunner 
of the training of aviation mechanics. To 
maintain 50,000 planes for national de- 
fense there will be needed at least 150,000 
pilots and 150,000 mechanics or service 
men. This is exclusive of the needs of 
commercial operators and service of pri- 
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vate planes. There is indeed a field for 
the Negro in aviation mechanics. 

“America never has had occasion to 
question the loyalty of the American 
Negro. In such important service in our 
defense mechanism it would seem that 
qualified Negroes would be encouraged 
to train themselves for such service.” 

Washington believes also that flying has 
rich recreational possibilities for the 
Negro, but that his chance in Govern- 
ment or commercial flying is small. There 
is not the racial resistance to Negro me- 
chanics that there is to pilots, he believes. 
A scarcity of Negro flight instructors, 
foreseen at Tuskegee, may provide occu- 
pation for some students who have com- 
pleted the advanced flying courses and 
continue their training until they receive 
their instructors certificates. 

The problem of providing adequate 
field and hangar facilities was attacked 
with vigor as the 1940-41 school term 
opened and was carried on as a cam- 
paign into this year. A leased field, very 
small, was re-conditioned by the students 
themselves at a cost of not much more 
than $1,000. This served the primary 
flight courses and some of the advanced 
training groups, but was not entirely ade- 
quate for the aviation program of the 
school. Hangars were erected to house 
the Cubs and one Waco. The other Wacos 
were kept at the landing area at Auburn, 
40 miles from Tuskegee. Here flight 
training in the refresher course, in the 
apprentice instructors’ course and in part 
of the secondary courses was given. This 
proved as unsatisfactory as the arrange- 
ment whereby the first primary students 
drove to and from Montgomery, Wash- 
ington said. Here was another demand 
that Tuskegee have its own airport. 

Alumni began a drive in September to 
raise $30,000 toward constructing an air- 
port on the campus and were almost pre- 
pared to make a successful report on their 
campaign a short time ago. President 
Patterson announced that trustees of the 
Institute agreed to appropriate $8,000 to 
supplement the fund sought by the 
alumni. Sites for two half-mile runways 
near the administration buildings were 
approved by the Alabama Aviation Com- 
mission. Patterson said the possibility of 
requesting a WPA or PWA grant to con- 
struct the airport had been discussed 
with Government officials, but application 
was withheld because of a Government 
ruling that the land must be deeded from 
the school, (which is privately owned) to 
the county or state. 

Patterson and Washington, meanwhile, 
conferred with officials of the national de- 
fense council in Washington early this 
year with the view of obtaining a national 
defense project in the training of aviation 
mechanics or other types of mechanical 
specialists needed in the defense program. 

A permanent organization to give pri- 
vate instruction in aviation through es- 
tablishment of a department of aviation 
is an aim of Patterson and Washington. 

“Scores of persons have applied to 
Tuskegee for flight training. Inquiries 
have come from more than 20 states. 
From this you can gather some of the im- 
portance of our establishing a permanent 
aviation department and construction of 











March, 1941 FLYING and POPULAR AVIATION 75 


rr 





Why not start controlling the wonder 
and guesswork in your future by pre- 
paring for an important career in the 
great and growing modern aviation 
industry? 


DO YOU have a good educational you to use valuable school years as a foundation 
for a thorough training for successful aeronauti- 
cal careers. Its graduates are at work today in 48 
different organizations. Prepare to join them. 
Use the coupon. 
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background—high school or better? Are you alert 
and serious-minded, and do you want a career? If 
so, here is news for you: The Boeing School of 
Aeronautics is helping just such young men as 
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GooD! 
8 Important Facts About Boeing School 


1. Founded and operated by the world’s most experi- 
enced air transport organization (United Air Lines). 


2. Located right on the 890-acre Oakland, California, 
Airport—where students meet and watch the men 
busy in positions for which they are studying. 


Mm 


3. 8 career courses to choose from—35 subjects. 


4. A school that is U. S. Gov't-approved in flying, me- 
chanics, and as a repair station. 


5. 17 modern shops and laboratories. 

6. 6 different types of training planes. 
7.41 competent instructors—small classes. 
8. All-year flying weather. 
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in 48 
ations: Yet the coupon below be your next step. Send it at once. An 
overwhelming proportion of all Boeing graduates are employed. 
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-ann MORE 
INSTRUMENT MEN NEEDED 


To the ever-increasing numbers of great airliners ply- 
ing the air lanes are now being added the mounting 
thousands of military and training planes needed in the 
huge defense program of this country and other nations. 
Trained instrument men are sorely needed by aircraft 
plants, airlines, instrument manufacturers, and Army 
and Navy repair bases (civilian instrument technicians 
under Civil Service). 

Grasp this big opportunity | LJ a tacstnating position 
in Aviation... t nd work where 
‘ou will be needed Yr Train. at American 
chool of Aircraft 
equipped that it is a C.A. 


re ond. more. 
Instruments 
A. approved instrument repair 


station. Specialized training on Sperry gyroscopic in- 
struments included. Choice of four courses—one all 
home study. For details—send coupon NO 


AMERICAN SCHOOL OF AIRCRAFT INSTRUMENTS 


3903 SAN FERNANDO RD., GLENDALE (Los Angeles), CALIF 














Pas Please send information on aircraft instrument 
opportunities and your specialized training = 

Ld Name. Age . 
Address. & 

B City State Pa 
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Materials: same as those 
specified and supplied to 
U. S. Army Air Corps 
Flyers. Made of pliable 
brown Horsehide Leather. Leather 
collar and shoulder epaulets. Double 
knitted hip-band and cuffs. Con- 
cealed heavy-duty zipper and flap 
pocket fasteners. Durable lining. 
Sizes 36 to 46 chest measure. Specify 
height and weight when ordering. 


Include money order 
or check with order 
plus 45c for postage. 


Write for Ow Latest Flying Suit Catalog No. Tl 


AERO LEATHER CLOTHING CO. 
79 FERRY ST., BEACON, N. Y. 
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our own airport and maintenance of a 
staff of instructors for this purpose,” 
Washington said. “I am pleased to be able 
to announce that we will have the begin- 
ning of such an organization in operation 
by the fall term of 1941,” he stated. 

A few private students were being 
trained at Tuskegee early this year, but 
the number was limited to a very few 
because the school’s facilities were al- 
ready taxed by the Government program. 

In describing plans for the private fly- 
ing department, Washington pointed out 
that the warm, clear weather in southern 
Alabama makes flying possible almost 
every day and pointed to this as a great 
natural advantage to Tuskegee in de- 
veloping an aviation center. Furthermore 
the flat land requires very little grading 
to construct an adequate landing area 
and presents none of the hazards of flight 
over mountainous terrain. Similar lati- 
tudinal locations have been chosen by the 
Army and Navy in expanding and build- 
ing new air bases. 

END 


Stall and Turn 


(Continued from page 46) 











tain our altitude and we attempt to 
“tighten” the turn by the addition of more 
back pressure, we will do one of two 
things: enter a climbing turn, or stall. If 
we wish to shorten our radius of turn, we 
can either increase our degree of bank 
(and if we maintain altitude, we will have 
to also increase our pressure to the rear 
on the stick at the same time), or if our 
speed range permits, decrease our power 
and speed. (If we decrease our power 
and speed, we will then need more pres- 
sure on our stick to maintain altitude.) 

It is also apparent that it is impossible, 
with any conventional airplane, to do a 
“vertical bank.” In the position that it 
would be necessary to assume in order to 
do a vertical bank there is no force avail- 
able to offset the pull of gravity, unless we 
use our fuselage as an airfoil and pur- 
posely fly the aircraft on its side. If we 
do this, we ‘are slipping (skidding toward 
the low wing), because the airflow is no 
longer straight over our wings and par- 
allel to our longitudinal axis. (It is per- 
haps possible to fly some aircraft in the 
vertical position, or rather on their side 
and maintain altitude, but such an air- 
plane would probably have a very low 
power loading.) Centrifugal force will 
never help us to maintain our altitude in 
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a turn, although it does help to some ex- 
tent in a loop or steep chandelle. 

To repeat for emphasis, we can see that 
we only use our rudder (neglecting the 
effect of torque) to offset the yaw caused 
by use of the ailerons in smooth air, or to 
offset the yaw caused by turbulent air 
conditions or any yaw caused by a com- 
bination of use of the ailerons and turbu- 
lent air. We must use the rudder when- 
ever we use the ailerons during elemen- 
tary student instruction and only when 
we use the ailerons. 

We might also add that, in the fully 
loaded light aircraft powered with an en- 
gine of 50 h.p. or less, a bank of approxi- 
mately 50° is the maximum bank pos- 
sible without loss of altitude. 

Now that we understand more clearly 
the basis of a good turn, it is equally im- 
portant that we understand how to make 
that turn safely. In order to do this we 
must be familiar with the study and 
practice of stalls. Competence in this 
maneuver added to that in turns enables 
the pilot to make safely all climbing and 
gliding maneuvers, steep turns, landings. 

For the sake of clarity it is necessary to 
divide stalls into three general types: (1) 
the approach to the stall, (2) the complete 
stall and (3) the advanced stall. Each of 
these three general types of stalls may be 
further divided into power-on and pow- 
er-off stalls. Stalls may be still further 
classed as those done in various types to 
turns: climbing, gliding and steep. 

In other words, to fully designate the 
maneuver desired, it is not sufficient to 


merely say to the student “do a stall.” 
This statement is too vague. But to say 
“approach a stall power-on, straight 


ahead,” or “do a complete stall in a steep 
turn to the right” leaves no doubt as to 
the maneuver desired. 

We hope that the student will learn two 
things from his instruction and practice 
in stalls: (1) to recognize the approaching 
stall in various positions of flight, and 
(2) to instantly apply the proper correc- 
tion to remedy this condition. If the stu- 
dent is competent to do these two things 
he will never “spin in” unless he com- 
pletely loses his head. 

The complete stall might be named the 
elementary stall. In this maneuver, the 
student is required to completely stall the 
aircraft by use of the elevators and im- 
mediately recover by application of for- 
ward pressure, or relaxation of backward 
pressure on the stick or wheel. The con- 
trols are used normally up to the point 
where the student recognizes the stalled 
condition, but the recovery is normally 
made with the ailerons and rudder in 
neutral. 

The approach to the stall might be 
named the secondary stall and is prob- 
ably the most important stall of the three 
general types. To execute this stall the 
aircraft is slowed down, by use of the 
elevators, until it is on the verge of com- 
pletely stalling and recovery is immedi- 
ately initiated at this point, almost always 
by relaxation or the backward pressure 
on the stick, rather than by forward pres- 
sure on the stick as is sometimes neces- 
sary during instruction in complete stalls 
for the sake of emphasis during a proper 
recovery. Again all of the controls are 
used normally until the moment recov- 
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EVERY AVIATION ACTIVITY IS BUT THE 
LENGTHENED SHADOW OF THE ENGINEER 


In no other industry does the engineer play so important a role 
as in Aviation. What planes to build? Ask the engineer. How to 
manufacture and test them? Ask the engineer. How to fly and 
maintain them? Ask the engineer. Through his applied training 
aviation goes forward on every front. If you have graduated 
from high school or have an equivalent education you can qualify 
for a Ryan course that will start your engineering career three 
years ahead of college trained men. Send the coupon for facts. 


RYAN SCHOOL OF AERONAUTICS, Lindbergh Field, San Diego, Calif. ENGINEERING O Instrument Flight 


, . . " . 2 e O Aeronautical Engineering O Instructor's Course 
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YOU CAN BUY OR RENT 
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outright or rented on attractive easy All rental 
payments may be applied on the p pri ho 
you decide to buy the equipment. Start learnir the code 
now the fast, easy. practical way—with an sactrocteeragh. 
Write today for »rices and full particulars 


INSTRUCTOGRAPH COMPANY 


DEPT. AP, 4701 SHERIDAN RD., CHICAGO, ILLINOIS 
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ery is initiated. During recovery the 
aileron and rudder should be in neutral 
or, at least, should not be used. 

The advanced stall has no place in pri- 
mary instruction. It may be demon- 
strated to the student, if for some reason 
the instructor deems this advisable. The 
advanced stall is a maneuver in which the 
aircraft is completely stalled, the stick is 
brought to its full rearward position and 
the flight path is controlled with the rud- 
der, usually in a straight line. The ai- 
lerons should not be used. This stall can 
be said to be the basis of a number of 
aerobatic maneuvers. With slight changes 
of timing in the use of the elevators and 
rudder, this maneuver can be made into a 
falling leaf, snap roll, vertical reverse or 
spin. 

The instructor should realize that the 
student learns to recognize stalls in three 
ways: visually, aurally and by muscular 
reaction, commonly called “feel.” He 
must learn to take heed to the warning 
of these three senses and make automatic 
his recovery or correction of the stalled 
condition. 

Regardless of speed, an airfoil stalls at 
only one angle of attack, so the proper 
way to correct a stalled condition is to re- 
duce the angle of attack and this is almost 
invariably attended by an increase in 
speed. In simple words, get the stick for- 
ward, usually by relaxing the “back pres- 
sure.” 

The instructor should be careful that he 
does nothing to hamper the student while 
he is learning stalls. The slightest pres- 
sure on the controls by the instructor 
when the student is practicing a stall, 
eliminates the use of the student’s “feel” 
in recognizing the stall. Too much con- 
versation during the student’s practice of 
stalls hampers his aural perceptions and 
hand signals during the maneuver should 
be kept to a minimum in order that he 
may use his eyes to the best advantage. 

In closing it will be well to mention that 
excessive speed should not be built up in 
recoveries from either stalls or spins, as 
this may overload the ship past the point 
of safety. 

The instructor who can bring his stu- 
dents to a high state of proficiency in the 
execution of turns and stalls, will have no 
reason to “chew his nails” at the time of 
the inspector’s visit. 

END 
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man was D. M. Renton, vice president 
and general manager of the Santa Cata- 
lina Island Company. 

“We need a chief pilot,” 
finally. “How’s about it?” 
“Tll try it for a month,” Seiler said. 
The month has stretched almost to 10 
years and should have a lot of elastic in 
it yet, now that new excitements and new 

problems are coming up. 

Seiler is a bit shy about off-schedule 
operations. He, like most of the old- 
timers with thousands of hours under 
their belts, doesn’t “pop off” about thrill- 
ing experiences. Once he said: 


Renton said, 


“We never operated nights — except 
once—” 








March, 194! 


We followed this thin lead: 

It was 3:30 a.m. on a cold January 
morning in 1932. The late William Wrig- 
ley, Jr., was seriously ill at his Arizona 
home. Seiler piled out of bed, got Hill, 
trundled out an amphibian, warmed it, 
roared over to Glendale, lowered his 
wheels, picked up a specialist and turned 
his ship east to Phoenix. He got there 
after daylight and, according to his story, 
“pretty soon Mr. Wrigley felt better.” 

Another one: 

It was late in 1931. The steamer Co- 
lombia, owned by the Panama Mail Lines, 
had struck a reef off Baja, California, 650 
miles south. It was breaking up fast. 
In a safe in the hold was gold amounting 
to $850,000 destined for San Francisco 
banks. They couldn’t get the safe open. 
Would somebody please fly down a load 
of dynamite? Seiler did; they got the gold. 

And still another: 

Wires and radio shrieked the news that 
two Navy pilots had crashed off the 
southern tip of the island. Seiler went 
out in an amphibian. He found one pilot 
injured seriously, the other shaken up. 
He got them aboard, rushed them to a 
hospital on the mainland. Both re- 
covered. 

“We got credit for saving their lives,” 
he says. 

Then there was the time he raced up 
to the Isthmus where a boat had just 
exploded. He helped get the burned men 
into the amphibian and flew them to the 
mainland, where he helped load them 
into an ambulance. 

“One died,” he says. 
late.” 

There are a lot more stories. The one 
about the three-day-old baby who had 
to be rushed to the specialist on the 
mainland, who had to be rushed back 
three days later. Seiler did both jobs. 
And when it comes to childbirth, heart 
attack cases, appendectomies and other 
ailments to which all mortals are heir, 
Seiler refuses to give any kind of an esti- 
mate on the number of lives the line has 
saved. He tells, too, of ships of all kinds 
sighted in distress in the channel, of tele- 
phone calls at the end of those runs which 
have saved plenty of people. 

“That’s why I say,” he points out, “that 
the airline’s a service. Profit and loss 
doesn’t count.” 

Seiler, balding, is slim and straight as 
an arrow, keeps that Navy stance. In 
spite of all his experience, he’s still on 
the sunny side of 50. He’s married, has 
a 15-year-old daughter. His wife and 
daughter have to live in Glendale. Be- 
cause of the press of work, he has to 
spend a lot of time at Catalina. He has 
quarters in Bachelor Hall, the famous 
home of the late Zane Gray, novelist. 
He’s a Quiet Birdman, has logged 6,000 
hours and is a member of the Pacific 
Aviation Club. 

Right now, he’s planning to get the 
name, Wilmington-Catalina Airline, 
changed to plain Catalina Airline [this 
recently was done—Ed.], mainly because 
it won’t run to Wilmington any more. 
He’s like a skipper abandoning ship with 
those Douglas Dolphins, which he calls 
the greatest amphibians ever made. He 
doesn’t know yet what'll happen to them. 


“We were too 
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PORTERFIELD 
TRAINING ADVANTAGES 


1 Porterfield training is based on 
* 15 years of actual aircraft man- 
ufacturing experience. 


2 Training is of ‘‘Precision’’ na- 
* ture to meet the rigid require- 
ments of aircraft maintenance 
and manufacturing, and _ is 
geared to the needs of the in- 
dustry to assist you in rapid 
advancement. 


> The school is located across the 

* street from the Porterfield Air- 
plane Factory. During your 
training you actually see air- 
planes under construction and 
study factory methods and op- 
erations in the Porterfield Fac- 
tory. You talk with aviation 
mechanics who are doing what 
you yourself will be doing after 
you have graduated. 


4 The school is headed by E. E. 

* PORTERFIELD, JR., Aviation 
pioneer and aircraft manu- 
facturer for over 15 years, who 
is nationally known and re- 
spected throughout the avia- 
tion industry. 


Your advancement in aviation de- 
pends on your training. 

if you are considering your future, 
secure your training from men of 
experience who KNOW, and where 
facilities for training offer you 
these ADDED advantages. 

















PORTERFIELD AVIATION SCHOOL, Inc. 





AVIATION CAREER! 


AVIATION AND YOUR FUTURE 


Never before has such opportunity 
been offered to train for a career and 
immediate profitable employment. 
GOOD WAGES, RAPID ADVANCE- 
MENT, THRILLING WORK and 
IDEAL WORKING CONDITIONS 
are benefits enjoyed by men who secure 
training to qualify for a career in this 
vital industry. 

In a business that expands as rapidly 
year after year as aviation, promotion 
is ready and waiting for the man who 
proves himself deserving of it, with 
opportunities for leadership to those 
who possess the personal qualities that 
leadership requires. 

COURSES OFFERED 

Aircraft Sheet Metal 

Aircraft Welding 

Combination Sheet Metal & Welding 

Engine Mechanics 

Engine Installation 

Aircraft Mechanics 
QUALIFICATIONS 

If you are between the ages of 18 and 
45, white, an American citizen, in 
good health and with no physical de- 
fects, you can qualify. 


please 


2901 EAST 14th STREET 








KANSAS CITY, MO. - 
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PORTERFIELD ACTIVITIES 
TO FURTHER YOUR CAREER 


CAREER PLANNING SERVICE 
To help you determine WHERE you 
want to go and show you HOW 
you can get there. 
TALKS AND COUNCIL FROM 
LEADERS OF THE INDUSTRY 
To offer advice, council and inspira- 
tion to attain worthwhile heights in 
your chosen career. 
RECREATIONAL ACTIVITIES 
Provided at the school to keep your 
body alive and vour mind alert. 
YOU WILL LIKE EVERYTHING 
ABOUT THE PORTERFIELD AVI- 
ATION SCHOOL. At PORTER- 
FIELD'S every effort is made to assist 
you in furthering your career and to 
make you feel at home and enjoy your 
stay. 

SMILE AT YOUR FUTURE WITH 
AN AVIATION CAREER through 
PORTERFIELD “‘PRECISION’”’ 
TRAINING 
A new life, a great career can be yours. 
Make this a reality. Your first step is 
to fill out and mail the coupon below. 
DO THIS TODAY, for your benefit 
and for the benefit of those important 

to you. 
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4 New Authentic Scale 
WAR PLANES 


Now Offered by CLEVELAND, 
Designers of ‘‘America’s 

FIRST LINE 
of Models”’ 














America’s New 
“Terror of the Skies” , ' 


SKYROCKET’) 


Big 31%” model of 
America's new twin mo- 
tor 450 mile per hour 
fighter. Beautiful fast 
flights with both mo- 
tors pulling. Yellow an¢ 


— Kit S76, $3.00 / 
The Famous British 
SPITFIRE 


Beautiful 27%" model 
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interceptor fighter. 
Large wing area makes 
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If you ‘prefer. 
the Airobonita 
may also be 
built from 
these plans 


Cannon- 
Plane 


AIRACOBRA 


Striking 2514” model of the plane that is fast coming to 


the front as England's standard pursuit interceptor 
Gleaming all silver, and due to its long projecting nose 
a perfect high speed flyer 

Complete Kit SF-76, only 2.50 


Build the Popular Record-Breaking 
Gas Model Cleveland Playboy, Sr. 


A real gas champion—with it Bill Schwab of Cleveland 


broke the record twice in a week. Others winning con- 
tests regularly. Class C. Huge 80” span. Kit GP-5017 
(complete except power unit) only $3.95 


PLAYBOY JR. First of the Playboy Gas Model family 
—an instant hit. Class B. Span 46”. Kit GP-5006 (com- 
plete except power unit) only $2.50 
BABY PLAYBOY. Ace performer. May be flown 
either gas or rubber. Class A. Span 33”. Kit GP-5008 
(complete except power unit) only $1.00 
ORDERING INSTRUCTIONS: If your dealer can't 
supply you, order direct by check or Money Order—cash 


at on risk. Shipments outside U. S. add 10% (Remit 
in U. 8. funds). For P. P. Special Delivery in U. S. add 
25c. (Ohio residents: add 3% sales tax) 


Send Sc for New Airplane Catalog of entire Cleveland 
line—‘America’s FIRST LINE of Flying Models 
scale, gas, glider, indoor, outdoor, etc., from 25c¢ up 
®@also Race Car Catalog, 5c; *Ship Catalog, 5c; ®Railroad 
Catalog, 5c. Send for the ones you want 


CLEVELAND MODEL & SUPPLY CO., INC. 
4508A24 LORAIN AVE., CLEVELAND, OHIO, U.S.A. 
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But he’s looking forward, too, to aban- 
doning 125 m.ph. and taking on 234 
m.p.h—and seeing more of his family in 
Glendale. 
“Going twice as fast over a line twice 
as long,” he says, “is really something.” 
END 





Hero from Winona 
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of flying. A number of years ago he 
played the banjo with a dance orchestra 
traveling the middle west. He also 
played the cello and piano. Now he will 
spend hours during an evening playing 
the piano as relaxation. 

He is a hard man to interview, as news- 
papermen who have visited Winona re- 
cently have discovered. Amiable, but 
rather reticent, he is inclined to brush 
off questions. He never dramatizes him- 
self. Besides, it would be difficult to find 
a busier man. The reporter asks a 
question and Conrad starts to answer. Be- 
fore he is half through, a student is hov- 
ering about with a drawing. A secretary 
is waiting to have a letter signed. An 
inspector has just landed, a breathless 
small boy reports. Or there is a telephone 
call—they won’t talk to anyone else. One 
of the mechanics is waiting to see him. 
And so on. 

Conrad’s wife, the former Betty Bie- 
sanz, is the daughter of Charles Biesanz 
who was the first man in Winona to fly. 
In the post-war years he flew with Dick 
Grace. Mrs. Conrad, however, doesn’t 
do much flying. Se is too busy taking 
care of the four little Conrads—Judy, 
Betsy, Jane and Molly, aged 8 to 3. All 
the children have flown and Judy and 
Betsy, the two eldest, have quite a few 
hours as passengers. 

As a family, the Conrads are so air- 
minded that it didn’t occur to them to 
buy a car until last summer. Conrad’s 
“boys” take a great deal of personal in- 
terest in Max’s work and he in theirs. 
Take a certain red-headed boy, now 
coming up for his instructor’s rating. 

“I was out of a job,” he says, “when 
I was sent to Conrad. I told him I 
wanted to learn how to be an airplane 
mechanic. He took me up in an airplane. 
‘What do you want to be a mechanic 
for?’ he said. “You can be a flyer.’ 

“Well,” adds the red-head with a smile, 
“now I have my commercial. And I 
didn’t have a cent.” 

It is perhaps significant that everyone 
in Winona, from the smallest boy hanging 
about the shops to almost complete stran- 
gers, calls Conrad “Max.” 

His system of training is different in 
two ways: first, he trains his own in- 
structors. Second, he sees that every 
boy who is taking a commercial course 
goes on at least one trip cross-country by 
air, to the east or west coast. Many of 
them have gone many times and conse- 
quently are at home in different types of 
airplanes and in all flying conditions. 

“Unless students take long cross-coun- 
try trips,’ he says, “they have no real 
picture of weather. 

“On such trips the boys see for them- 
selves how weather can be good in one 
place and, a little farther on, very bad. 
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They will learn not to take chances with 
it. I have made so many mistakes and 
taken so many chances myself through 
sheer ignorance that I want to see that 
my students don’t make the same errors.” 

The airlines, he says, season their 
pilots no matter how experienced they 
are in other fields, by making them co- 
pilots for a period. So, with his students, 
he tries to teach them how to travel com- 
petently by air from one place to another. 
For after all, he points out, the purpose 
of flying is “to get from one place to 
another.” 

On these trips the boys, usually three 
or four of them, fly in half-hour stretches, 
charting their course, studying the 
weather and getting acquainted with 
various air traffic control systems. 

“They learn a lot more in one trip about 
navigation and meteorology than in 
dozens of classes,” Conrad points out. 

Conrad considers Gene Newman, now 
airport manager at Green Bay, an out- 
standing instructor developed by the 
school. Newman had 36 hours in the air 
when he qualified for his private license 
last June. In two months, he had earned 
his commercial license with a high rating, 
an instructor’s rating and had been ap- 
pointed manager of the airport. 

Right now in Winona, the Junior 
Chamber of Commerce and other organ- 
izations are calling the attention of the 
Carnegie Foundation of New York to 
what the Winona Republican-Herald calls 
“the heroism of Max Conrad and Calvin 
Volkel (a mechanic at the airport) during 
the rescue of stranded duck hunters.” 

It was quite a feat. As one of Max’s 
students, now an instructor, says: “It 
takes a swell flyer to take a plane that 
lands at 32 up in a 50-mile wind.” 

On the morning after Armistice Day, 
while relatives and friends of the hunt- 
ers lost and trapped by the storm in the 
bog-lands along the Mississippi, gathered 
in worried groups or formed searching 
parties which were usually unable to find 
the hunters, Conrad was out at the air- 
port getting ready for his first flight. He 
started about 9 a.m. and flew steadily 
until about six the same night, returning 
to the airport in his 50 h.p. Cub 10 or 12 
times during the day to refuel. The wind 
varied from 30 to 50 m.p.h. 

“I was sort of like a dog,” Conrad says, 
“because I had to communicate with the 
rescue parties in boats without talking to 
them. I would locate a party of hunters 
and fly over them again and again to in- 
dicate to the rescue boats just where 
they were to be found.” 

At the airport they packed five-gallon 
gasoline cans full of sandwiches, whiskey, 
paper, matches and cigarettes and Con- 
rad dropped them near the parties of 
hunters, many of whom had built shelters 
to protect themselves from the wind. 
Sometimes, when boats were not avail- 
able, Conrad would cut his motor and 
come down within 10 feet of the ground 
and shout instructions to the stranded 
men. 

“Follow me,” he would shout through 
the noise of the wind, “I'll lead you out.” 
Back and forth he went, marking the 
path to the hunters until they reached 
safe territory. 
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Our own building houses the classrooms and 
tully equipped engineering laboratories of the 
School. Located only a few minutes’ ride from 
La Guardia Field it is in the center of the vast 
cultural advantages offered by New York City. 
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Dept. 123 — 253-5-7 W. 64th St. New York, N. Y. 
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REAL ENGINE VALUE 


G.H. Q. GAS ENGINE 
now $95 
ONLY 


| A large bore engine ata 





lower price than any 
small bore engine. 











This is a miniature gasoline engine that really 


operates. Mass production methods and enthu- 
siastic reception have enabled us to reduce the 
price from $35.00 originally to the NEW LOW 
PRICE OF $4.95. Over 15,000 sold in the last 


year—over 35,000 in use today. THE NEW IM- 
PROVED 1941 MODEL KIT IS ABSOLUTE- 
LY COMPLETE with coil, condenser, plug, 
simple illustrated instructions, gas tank, etc 


For Mode! Planes, Boats, Midget Cars, etc. 





All Parts Finished and Guaranteed. 
All Machining Done. 
No Mechanical Knowledge oye ota 


1/5 Horsepewer—NAA Class C Engine 





Average assembly time 30 minutes. 
ONLY A SCREW DRIVER NEEDED 


FACTORY ASSEMBLED $650 | 
READY-TO-RUN un 


Dealers Wanted 
gine or 6c for Jumbo catalog 














SEND ONLY $1.09 
Shipped Collect C.0.D. Same Day 


G.H.Q. MOTORS, Dept.P 40. 21st, New York 























$150 


Winner of 16 championships. A 
new steep-climbing gas model 
selling at a sensationally low 
price. 46 inch wingspan. Weight, 
ready to fly, 18% ounces. Send 
10c for big 132-page illustrated 
catalog—airplanes, ships, rail- 
roads, etc. 





















Dept. PA. Howard & Oxford Sts., Phila., Pa. 
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NEW TYPE LOG BOOKS 


Latest designs with provisior 
for all C.A.A entries High 
quality paper, semi-flexible 
leatherette covers, gold 
stamped, size 5%" x 7'¢”. Ex- 
clusively at all Pacific Air- 





motive branches to 
coast. Get yours today oks 
shipped postpaid if cash ac- 
companies order 

1-A Pilot Le is fer flight hours 
and memorandum $1.00 
1- PA Pocket type pilot's log 
3%” x 6” $0.65 
Also Aircraft Log and Engine 
Log Books similar to above 
Special prices for 12 or more 


All aviation text books 
carried in stock—write for 
“ complete list. 
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PACIFIC AIRMOTIVE 


Burbank, Cal., Oakland, Cal., Garden City, N. Y. 








FLYING and POPULAR AVIATION 


Landing the Cub in the gale, says Mrs. 
Conrad, was worth seeing. The wind was 
so strong that the airplane came down 
almost like an elevator and, just as it 
touched the ground, a dozen men would 
spread out in the biting wind to hold the 
tiny ship on the ground. 

Calvin Volkel is said to have saved 15 
men with a rowboat, gathering so much 
ice on his back in the process that the 
heavy pilot’s suit he wore split, a fact 
which was forcibly called to his attention 
when a stream of ice-water poured down 
his back. Conrad and his Cub, Winonans 
say, saved two or three dozen lives. 

END 
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even be called an art. In spite of the 
use of goggles, it is bound—over a period 
of time—to be hard on the eyes. We, per- 
sonally, would not like to be a welder; 
and we would particularly not like to be 
an are welder. This, in spite of the fact 
that the wages paid for such work are 
almost double those which are paid for 
semi-skilled mechanical work. 

Some factories employ electric arc 
welders who are known as “non-aircraft 
welders.” These men are used to elec- 
tric-arc-weld the various units of jigs 
and tools and for general maintenance 
work. They do not require the Army 
and Navy classifications—but they are 
paid somewhat less than aircraft welders. 
Aluminum welders are particularly hard 
to find. The ideal combination of crafts 
for a welder is, of course, gas, arc and 
aluminum welder. Such men generally 
draw the highest mechanics’ wages in 
the aircraft industry—if they are really 
good at all three branches of the craft. 
This is because they can be put to any 
job of welding and are not subject to the 
layoffs that may result from the scarcity 
of work in a specific welding medium. 

* « * 

Here’s a note for the men who have 
written in asking for information about 
the possibilities for employment in the 
lightplane industry. The basic manufac- 
turing problems of the lightplane indus- 
try are not too different from those of 
the heavy plane industry. Both manu- 
facturers have to cope with the same 
procurement, assembly, and inspection 
problems for example. The structure of 
most lightplanes, however, requires a 
rather different type of mechanical la- 
bor than does the structure of the all- 
metal ships that are used by the airlines 
and the various branches of the military 
services. With the exception of the Lus- 
combe and a few other light ships, most 
of them are built up out of welded steel 
tubing which is fabric-covered. Gas or 
are welders who are qualified to do air- 
craft welding on chrome moly steel tub- 
ing are naturally in demand. Sheet metal 
workers, on the contrary, have relatively 
little place in the lightplane industry. 
Since the stabilizers, control surfaces and 
wings are almost always fabric-covered, 
skilled coverers are in demand. This may 
be a tip for the ladies. Also, a greater 
percentage of dopers will be employed. 
Aside from that, there is not much we 
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can give you. We wrote a number of 
letters to the employment managers of 
various lightplane manufacturers and 
came up with the above information. 
What we would earnestly suggest is that 
if you are skilled in any craft you feel 
might qualify you for the building of 
lightplanes, you write some of the ad- 
vertisers in FLYING AND PoPULAR AVIA- 
TION. Write their employment offices, 
telling them that you live nearby and are 
going to make a trip to their city in the 
near future. Quite possibly you may 
develop something. The lightplane busi- 
ness is booming these days. We flew a 
Stinson “105” not long ago, and are now 
trying to figure out how to pay for one. 

Next month we’ll go into some of the 
wierder branches of the industry we’ve 
been asked about—and also try to give 
you a list of airline jobs, with basic quali- 
fications for each. 

P.S. Three or four men who are in the 
Army Air Corps asked what their 
chances were of getting a job when they 
get out. The answer is—excellent! Time 
after time, we have seen ex-non-coms 
from the Army, and Naval petty officers 
walk into the employment offices of the 
major manufacturers on the Pacific 
Coast. In every instance they were given 
a hearing and, in most cases, they were 
given jobs. Both services seem to train 
their personnel the way employers like 
them trained. It may be specialized pro- 
ficiency in one type of work only, but 
men who have had Army or Navy train- 
ing also pick up enough knowledge of 
the other maintenance and flight branches 
of the two air services to be of value to 
almost any employer. Under the pres- 
ent set-up, we do not think service men 
should worry too much about jobs. Par- 
ticularly, since the industry as a whole is 
on a dead hunt for skilled and experi- 
enced personnel. About six months be- 
fore they get out of the service such men 
should start firing letters at the most 
easily accessible company which is en- 
gaged in the type of work they are in- 
terested in, explaining their circum- 
stances and asking for employment. A 
letter from their commanding officers 
should help. END 





Aircraft Radiators 


(Continued from page 55) 








Generally the worst condition is at 3,000 
feet altitude. There is not only a drop 
in temperature with increase of altitude 
but also a drop of the boiling point of the 
water. A chart in Section 5 indicates the 
boiling point of the water at various alti- 
tudes. The relative size of radiators 
needed for various altitudes calculated 
for the average temperature is plotted in 
the upper chart in Section 6. The lower 
chart in Section 6 is of great interest, 
for it shows the increase of cooling effi- 
ciency of a honeycomb radiator inclined 
to the airstream. The resistance, how- 
ever, increases with a greater amount. 
The radiator in the history of aviation 
has always been in competition with the 
simplicity of the air-cooled engine. Faulty 
water connections, leaky radiators, 
breakdown of the water-pump were al- 
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Size 7” x 914”. $2.50. 


OVERCAST 


Weather, and the Art of 
Instrument Flying 


N THIS book you have what it takes to pass 

the Government written test for Instrument 
Rating,’’ says Hart H. Bowman, Supt., Dallas 
Aviation School. The book that takes the subject 
of meteorology out of the mathematical equations 
and makes it easy to understand—with pictures, 
over 300 of them! Size 7” x 919". $3.00. 


The standard books on flying, 
the world over, by ASSEN 


JOR DANOFF 


World famous aviator 
and aviation authority— 
pilot, instructor, engi- 
neer, consultant to lead- 
ing American airlines. 












p= WE GUARANTEE that the “Jordanoff books” will teach you aviation, because 


they put the controls before your 
eyes and show you how to use them! 


OOKS that give you the “feel’’ of flight . . . that are like having 
the ‘‘stick” in your hands, the instruments before your eyes, and an 
expert aviator telling you what to do. The secret, of course, is not only in 
Jordanoff’s simple, straightforward writing, but in 760 specially designed 
drawings—as graphic as a magazine illustration and as accurate as a 
blueprint! Three marvelous pictures show you everything in aviation: 
flight maneuvers; the “‘works” of motors, controls, instruments, radio 
equipment, safety devices; the whys and wherefores of navigation and 
the weather. The theory and practice of aviation are stamped indelibly 
on your mind in the easiest, pleasantest, safest way imaginable! 


YOUR WINGS and THROUGH THE OVERCAST are best-sellers, 
with over a quarter-million copies now in use. It’s because they’re easy 
enough for beginners, yet so accurate and complete that veteran airmen 
buy them and refer to them constantly. As Lt. Commander P. V. H. 
Weems, U. S. N., Retired, wrote: “Facts which appear in 
usual technical books as dry and uninteresting data are as IF YOU WANT TO BEA IF YOU WANT TO BEA 
easy to read here as a Buck Rogers cartoon.” PILOT, drawings like this, MECHANIC, detailed, cross-section 


New, revised, enlarged, improved ! 


YOUR WINGS 


‘THE manual of flight that has trained tens of thousands of 

pilots and has been translated into seven languages. Now 
completely revamped and streamlined from cover to cover. 
... Has 460 brilliant illustrations featuring latest type 
planes and equipment. Complete flying and ground school 
between covers, in line with latest Federal requirements. 


Meteorology made easy! 


THROUGH THE 
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from “‘Your Wings”, show every drawings show you the “works” 
move to make. of engines, instruments, etc. 
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IF YOU WANT TO BUILD OR DE- IF YOU WANT A CAREER with an 
SIGN AIRCRAFT, these illustrations airport or airline, here is the spe- 
will help you understand theory cialized knowledge that will help 
construction, ‘‘the reason why’. you on the job 


























What these books 
. 
will do for you: 
Shorten your dual time instruction. 
Prepare you for tests for all grades 
of Federal licenses. 
Give you a working knowledge of 
airplanes, instruments, motors, SSE SRR ESRB *& 
radio equipment, safety devices : 7 
Teach you valuable pointers that ‘Sear Om, Age ond mae te ie 
* 5 ae + be FUNK & WAGNALLS COMPANY 
pa pilots learned only from years Dept. 149, 354 Fourth Ave., New York, N. Y. 
a see et Send me the books I have checked below. When postman 
Clarify theoretical phases of avia- delivers them I will deposit with him the price indicated, plus 
tion by pictures worth thousands of a few cents postage. If I am in any way dissatisfied, I may 
words return either or both books within 10 days for full refund a 
rap of purchase price. 
Serve you throughout your aviation 3 
career as a practical, complete avia- "| YOUR WINGS, $2.50 
tion reference library. ; 4 t 
|_| THROUGH THE OVERCAST, $3.00 
Examine the book ten days without |_] BOTH BOOKS, BOXED, $5.00 a 
risking a penny B 
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Send two bits for this Handsome Avictor's 
Gold Color Lapel Pin and get Kar! Ort's 
Big. New Catalog of Exclusive, Personal /- 


Aviation Items Free! Or send one thin 
dime for the Catalog alone. 


THIN 
a W. POPLAR YORK. PA. SUZ 






COLT 45 Cal. 
“FRONTIER”’ 
MODEL $445 


Basswood construction kit with working plans, 
machined barrel, cylinder and all necessary 
hardware. 

COLT 45 Cal. 
COLT 45 Cal. 
COLT 45 Cal. 


“FRONTIER model kit, 434” barrel. $1.45 
“FRONTIER’’ model kit, 5%” barrel. 1.55 
**FRONTIER'’’ model kit, 7” barrel. 1.70 

00 


COLT 45 Cal. Automatic Pistol kit...........5660. 1. 

Full scale Thompson Sub Machine Gun model kit 3.00 
SAVAGE Cal. 32 Auto. Pistol kit. machined barrel. . 75 
LUGER Auto. Pistol with 4” machined herrel 1.75 
LUGER Auto Pieter with 6° machined barrel 1.90 
COLT 25 Cal. Automatic Pistol kit 50 


These beautiful kite are complete in every detail and made 

of the best bassw ll parts are cut to sha ow re 

quire only a short time to finish. Postpaid in 8S. A. 
GUN MODEL CO. 


Dent. KA-3, 2908 N. Nordica Ave., Chicago, tI, 


UCED ON 
PAPER, 92x12" INCHES. 
Send 10c for Sample Sketch and Catalog containing 
over 1500 Photographs, Books, Jewelry, etc. Or Send 
5e for Catalog only. 

DEALERS: WRITE FOR DETAILS 

CRAFT ART COMPANY DEPT. 3F 
246 FIFTH AVE. NEW YORK, N. Y. 
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(Now For VOUR LICENSE 


Airplane mechanic’s home-study course $1.25. Engine 
mechanie’s course $1.25. Both courses $2.00. Postpaid 
or C.0.D. Contains all license questions with answers 
and accurate diagrams. Helps you tremendously in 
your mechanic’s as well as Pilot’s License Exams. 

“250,000 Aircraft Mechanics needed for U.S. Defense.” 
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ways reason to favor air-cooled engines. 
In the early days of flying, when two to 
three minute flights were record flights, 
engines were cooled by adding a small 
water tank above the engine, as sketched 
in Section 7. The Wright Brothers used 
a flat tubular radiator of high efficiency 
as shown in Section 8. Then came the 
era of large honeycomb radiators. The 
famous pusher biplanes used one large 
center radiator of two to three inch 
depth. To prevent blanketing by the 
pilot two radiators were used, as shown 
in Section 8. The low speed was the 
cause of the size of the radiators. With 
the design of tractors came the nose radi- 
ators. The nose radiator, quite contrary 
to the appearance of perfect streamlining, 
increased the resistance with an exces- 
sive amount and the streamlining of the 
fuselage destroyed. The radiators were 
placed in the wing or on the wing. Sur- 
face radiators were placed on the side of 
the fuselage or on high speed racers on 
the floats (Section 9). 

Wing surface radiators (Section 10) 
soon were discarded for it had been 
found that the increase in cooling effi- 
ciency also decreased the efficiency of the 
wing. Radiators then were placed be- 
low the engine, as sketched in Section 
11. The depth of the radiator was in- 
creased in order to insure small frontal 
area, for the drag of the radiator had 
greater influence on the top speed of a 
high-powered plane than its weight. 
Radiators are generally equipped with 
shutters (Section 11) in order to control 
the temperature of the cooling water. 
Shutters must cover the whole radiator 
block. If part of the tube-block is ex- 
posed there is danger of freezing. Tem- 
perature also may be regulated by by- 
passing some of the water flow. The 
danger of this system is also the freezing 
of the water in the core. 

Today radiators are submerged into the 
fuselage or wing. To increase their effi- 
ciencies they are made retractable. Re- 
tractable radiators were used in 1918 on 
the U.S.D:9, as sketched in Section 12. 

The efficiency of a radiator is expressed 
by its figure of merit. This figure is the 
ratio of the heat dissipation and the air 
resistance expressed in term of horse- 
power. The absorbed horsepower is 
estimated for an airplane flying at a lift- 
drag ratio of 5.4 and the horsepower re- 
quired to overcome the drag. A chart in 
Section 14 gives the figures of merit for a 
four inch deep and a nine inch deep 
honeycomb radiator; the dotted line is 
plotted for a wing radiator. 

The test results indicate that radiators 
have higher efficiencies at lower speeds. 
This was the reason, years ago, for plac- 
ing the radiator outside of the slipstream 
of the propeller. The same reason we find 
in submerging the radiator into the fuse- 
lage for high speed planes. A small open- 
ing allows the entry of the air at high 
velocity, which then is reduced to the 


most efficient speed for cooling. After 
passing through the radiator, the air 
moves through a duct reduced to its 


original size, increasing its speed to the 
velocity on the outside. 

Data are given in Section 15 to estimate 
the weight of a radiator. In the same 
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section a formula gives the reserve water 
required for longer flights. All above 
mentioned formulas are given for water- 
cooled Ethylene glycol now is used for a 
cooling liquid, especially for high-speed 
planes. This fluid boils at 387° which 
adds about 150° to the temperature dif- 
ference in determining the size of the 
radiator. Consequently it also adds to 
the output of the engine, which may 
amount to five per cent. A glycol-cooled 
radiator should be only 40 per cent of 
that of a water-cooled one. 

In 1909 cooling of airplane engines was 
tried with steam. The heat contents of 
evaporation is so great that only a very 
small amount of water is required for 
cooling. The condenser, however, is so 
large that its weight would be prohib- 
itive for use in an airplane. There also 
are notes that for record runs dry-ice 
(solidified carbon dioxide) was used 
Exact data are not available. 

Liquid-cooled engines, especially the 
inline engines, have seemingly less fron- 
tal resistance. There should be no rea- 
son why air-cooled engines should not 
give higher speeds than liquid cooled if 
properly cowled. It would not be even 
very new for in 1908 the firm of Renault 
placed a twin-eight inline engine, cowled, 
on the market, which performed satisfac- 
torily. The competition between the air- 
cooled and water-cooled engine designers 
will go on. 

END 
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| (Continued from page 37) 
northwest wind with severe gusts and it 
was real work to keep any symmetry in 
the formation of tiny single-seaters even 
at 6,000 feet, where we climbed seeking 
smooth air. Nevertheless, the show went 
off perfectly until we went into our stack 
for the finale. We formed stack with 
difficulty, as the ships were bucking 
badly in the turbulent air and several 
times I wondered, from my precarious 
position in the third “layer” of this flying 
birthday cake, why I didn’t get conked 
on the head with Number 2’s (the ship 
next above me) landing gear or pro- 
peller tips. They told us later that it 
looked very precise from the ground, but 
then altitude cures a great many sins in 
tight formation-flight—at least from the 
spectators’ angle. 

Finally we got spaced and placed to 
suit Sandy’s experienced eye and the 
dive signal flickered down the ailerons 
of the tight little group of fighters. The 
controls became harder and the roar of 
the bunched motors reached a splitting 
screech as we gained speed, each bound 
ing bump of the rough air in which we 
flew becoming more violent as our speed 
increased. I never knew what our dive- 
speed got to during that dive, as I was 
working with aching arms trying to keep 
Number 2’s prop out of my scalp and 
holding my ship steady as possible in that 
rotten air to avoid embarrassing Number: 
4 (directly under my seat about 20 feet, 
I hoped) and the others below him. We 
must have hit 240, however and, in 
those days of light-wing-loaded pursuits, 
240 was quite a gait in rough air. 
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How AQPA is making non-scheduled {lying more - 


uselul, less expensive, saler, and more tun! 









































Prevent curtailment of non-scheduled flying! 


O YOU want landing areas established at points convenient to your 

home, business, and centers of recreation? Are you in favor of 
lower rates on accident and life insurance policies? Do you recommend 
the removal of airport obstructions? Would you like to have your cross- 
country flying costs reduced? Do you want to prevent unnecessary cur- 
tailment of non-scheduled flying? Do you endorse air markings for 
every town in the United States? Are you in favor of effective legis- 
lative representation? Do you want your flying problems serviced by a 


full-time professional staff? 


Already over 6,000 non-scheduled pilots have emphatically voiced their 
answers! This imposing and ever-growing association of civilian flyers 
form the AOPA .. . by far the largest and most progressive flying or 
ganization of its kind in America. Today every one of these pilots is 
reaping the benefits and many valuable services automatically accorded 
AOPA registrants. Is your name included in the AOPA roster? If not 
you're missing the greatest opportunity in non-scheduled flying today 


A special illustrated folder describing how AOPA is making flying more 
useful, less expensive, safer, and more fun for its members is yours for 
the asking. Just fill out and mail the convenient coupon below 


AIRCRAEI 
OWNERS AND PILOTS 
ASSOCIATION 


OFFICE OF PRESIDENT NATIONAL SERVICE OFFICE 


1424 Walnut Street, Philadelphia, Pa. Transportation Building, Chicago, Ill. 


a. 
Zs iyo 


AIRCRAFT OWNERS AND PILOTS ASSOCIATION 
National Service Office, Dept. 341 
Transportation Building, 

Chicago, Illinois 





eececas, 


Please send me at once the special illustrated folder describing how 
AOPA is making flying more useful, less expensive, safer, and more 
fun for its members. 


(Sent only to private aircraft owners or non-scheduled pilots who have soloed 
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AVIATORS! 


IDENTIFY YOURSELF WITH THIS 


BEAUTIFUL PIN 





(Actual Size 
We are offering this pin and our illustrated 
aviation catalogue both for 25c—or send a 
dime and get the catalogue! ~~ 

(Thousands of these pins have sold for 50c) 


Enclosed is 25c. Please send me that beautiful pin 
and FREE catalogue. 


NAME 






AIRPLANE & ENGINE MECHANICS 


APPRENTICES 


TO IMMEDIATELY GET IN 
MEN INTERESTED IN TECH- 
NICAL PREPARATION FOR TH 
NS. Enclose stamp tc 
MECHANIX UNIVERSAL AVIATION SERVICE CO 
Wayne County Airport, Box 857, Dept. B3, Detroit, Michigan 


—RISING SUN— 


SCHOOL OF AERONAUTICS 
U. S. Govt. Approved and Licensed 


Graduates with Leading Airlines and Factories. 
Enroll now for next class. Day or Evening. 


191 W. ROOSEVELT BLVD., PHILA. 


ESE POSI- 














THE BABY SHARK 
Newest ‘‘G’’ Line Sensation 
Designed for all Class A & 
B Motors, the BABY 


in Flight. 
COMPLETE KIT, 
Only $1.98. Postage 25¢ 


tlustrated Descriptive 
Folder c 


VICTOR STANZEL & CO. 
Schulenburg, Dept. P, Texas 











CRAFT CONSTRUCTION 
aud MAINTENANCE 


BASIC BACKGROUND COURSE for oll phases 
of Aircraft work... by outstonding factory 
engineers. Keep present job while training 
Stort now! Short course. Low tuition. Terms 


Write for FREE Booklet 7-5 
109 So. Le Brea, inglewood (Los Angeles), Co! 









BOOKS AND PHOTOGRAPHS 


NEW and USED, Technical-Historical, Modern, 
ALL branches of Aviation. Send 3c Stamp for 


“S$” list. Trades considered. We Buy Books 
AIRBOOKS 
P. ©. 958 NEW ROCHELLE; N. Y. 








INSTITUTES— 


America's Foremost Radio School 
Announces a New One-Year Course in 


AVIATION RADIO 


HighSpeed Code h TouchTyping—Teletype 
For Catalog Write Dept. V 
RCA INSTITUTES, Inc. 
A Seroice of the Radio Corporation of America 
75 Varick St., New York 1154 Merchandise Mart, Chicags 








This BLUE BOOK of AVIATION 
gives specifications of hundreds of 
private, commercial, military planes 
and engines; Illustrations; Points 
on buying and Appraised value of 
many used planes; Lists of manu- 





facturers; Other information of un- 

told value to students, flyers, engi- 
neers. Price $1.00 Postpaid. 
AIRCRAFT DISTRIBUTING CO. 


Dept. 2-PA 
1276 Arcade Bidg., St. Louis, Mo. 
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After what seemed an endless, muscle- 
tiring eternity of this chaotic dive, I saw 
Number 1 peel off and up, into the blue 
sky, Number 2 following three seconds 
thereafter. Came my turn to follow and 
I eased my plane upwards and over the 
loop, keeping Number 2 between my 
cabane struts as I reached the top, as was 
our method to avoid flying through the 
prop wash of the preceding planes in the 
circuit. 

I can remember looking back over my 
head and downward toward the green 
Ohio prairie as I went over the top. 
Sandy had, as usual, stretched his first 
loop a little bit at the top to allow entry- 
room for the following ships and, in 
order to cooperate with him and Number 
2, I had to fly flat upside down for a few 
seconds. This gave me my daily face- 
wash of 80 octane gasoline mixed with 
a few drops of engine oil, but having 
learned to inhale and digest this mixture 
during weeks of practice, it didn’t bother 
me too much. 

I looked backward again as I slid 
down the off side of the loop and saw all 
the other ships in their proper places 
around the loop, with Sandy just about 
to reach the top of his second one. 
Everything was “jake” now and we con- 
tinued this chase for several minutes, al- 
ternately gulping gas at the tops and 
momentarily “blacking out” at the bot- 
toms of the loops. 

Since we were necessarily losing some 
altitude we soon ran into some of the 
worst turbulent air I’d ever flown in. We 
must have gone around 10 or 12 loops 
when, as I happened to be looking at 
Sandy’s ship, I saw it get blown out of 
line just enough to put him in Number 
9’s prop wash. His ship did a reeling 
flipflop, rolled onto its side, then back 
again and started to spin downward, up- 
side down. 

Fascinated, still rounding the top of the 
same loop myself, I watched him as my 
ship ploughed by his, both of us on our 
backs, though he was out of control. It 
was necessary that I stay in position and 
I had to watch Number 2, though I 
wanted so badly to see how Sandy was 
making out. As I came down the off 
side again, I saw him working to recover 
from an upside down flat spin. He finally 
got over onto his belly in recovery, but 
the resulting dive was in such a position 
that he dove right through the wings of 
Oscar Brice’s Number 7, and both ships 
disintegrated instantaneously at the bot- 
tom of our squirrel cage. 

By this time I was diving at around 
250 m.p.h. but, as pieces of cowling and 
other miscellaneous parts came whizzing 
by my ship, I pulled out and over to the 
side at full throttle and climbed into the 
biggest stretch of blue sky that I could 
find unsullied with bits of broken air- 
planes. When I was in the clear again 
and had gotten my heart down below my 
tonsils sufficiently, I looked over the side 
with apprehension. Was I tickled to see 
two of the nicest, whitest parachutes in 
full bloom down there, with both pilots 
okay! 

I learned about slipstreams from that! 

END 
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Fearless Soldier 


| War Department recently awarded 


the Distinguished Flying Cross to Pri- 


vate Raymond U. Whitney of Wright 
Field for his dangerous but successful 
work as an experimental subject in car- 
rying out medical research studies for 
high altitude flight. During the time Pri- 
vate Whitney, a native of Chardon, O., 
has been assigned to the Aero Medical 
Research Laboratory at Wright Field, a 


long series of experimental studies has 
been conducted to determine the limits 
of human endurance in flight. The ex- 


periments included the maximum alti- 


tude to which one can go while breathing 
oxygen; the effect of rapid rates of at- 
mospheric pressure decrease equivalent 
to ascent from sea level to 30,000 feet, 
during which rates of climb up to 12,000 
feet per minute were attained; the effect 
of rapid rates of pressure increase equiva- 
lent to descent from 30,000 feet to sea 
level, during which rates up to 30,000 feet 
per minute were attained; the effect of 
prolonged exposures from 25,000 to 35,000 
feet altitude pressure; and flight tests of 
the Lockheed XC-35. 


BIG MONEY BUILDING MEAD’S _ 


NEW Portable OUTBOARD 


—s 





1 models from 20 Ibs 
Oars new INCLUDED with y KI 
*. low Factory-TO-Yo rice 
15 So. Market, Dept. E-31 
CHICAGO, U. 5S. A. 
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Airy Chat 


(Continued from page 4) 








rought a snapshot of a diver, helmet and 
all, climbing up the side of a pier! So, 
dear readers, we haven’t seen the guy’s 
face either. Incidentally, a new author 
turned up the other day: Lieut. Frank 
R. Pancake, an Army flyer based in 
Puerto Rico. He gave us permission to 
kid about his name; we can’t think of 
anything worth bothering the typesetters 
with at the moment. But you can’t say 
our writers are a drab lot... 

* * 
HAT’S-IN-THE-WIND: Bell Aircraft 
Corporation employes recently received 

a memorandum warning them not to talk 
about what’s going on inside the factory 
to persons outside. The Army Air 
Corps recently awarded contracts for 
$7,815,731.64 worth of—gasoline! 
After many ups and downs, TWA has 
definitely abandoned the slogan “The 
Lindbergh Line.”. . . An aircraft factory 
in Brazil, producing from three to five 
airplanes a month, was organized by a 
naturalized Brazilian of German origin. 
A gliding association in India just 
has ordered a fleet of gliders from Eng- 
land with which to train flyers. . ; 
From January to June, 1940, the US. 
exported 1,467 planes; from July to De- 
cember of the same year, we exported 
1,980 ships. .. . All Pan American trans- 
atlantic clippers have been stripped bare 
to accommodate tremendous loads be- 
tween the U.S. and Lisbon; originally in- 
tended to carry only 1,600 pounds of mail 
per crossing, the war has boosted the 
clippers’ mail loads as high as 13,400 
pounds. ... 

The Douglas factory has made a special 
deal for shuttle freight trains to haul air- 
craft and sub-assemblies between eastern 
contractors and the Douglas plant at Long 
Beach, Cal.; special freight cars have 
been designed around the aircraft and 
will be operated by the Union Pacific, 
Southern Pacific and Santa Fe railroads. 

. The Buick automobile company just 
has set up a separate aircraft engine divi- 
sion and will produce plane engines un- 
der license; Buick’s auto engine capacity 
is 2,000 complete units daily. ... The 
Canadians now have 76 flying schools 
turning out military pilots . . . since this 


training began the R.C.A.F has had 
29 fatal accidents (in 168,000 flying 
hours). ... 


7 * > 


EW people know it, but there are more 
than 300 ex-CPTP students actively fly- 
ing with the Royal Air Force in England 
. many of them went to the British 
after being turned down by the U. S. 
Army or Navy for any number of reasons, 
ranging from missing teeth to flat feet. . . . 
James Church, Chicago engineer best 
known for his conversions of auto engines 
to aircraft use, has gotten an A.T.C. on a 
» h.p. air-cooled Ford engine that weighs 
> lb. per h.p. more than the average air- 
a engine. 

The Glenn L. Martin company already 
is in production on $18,885,000 worth of 
B-26’s. ... One midwestern airline re- 
cently had a close call when one of its 
ships, flying on instruments, narrowly 
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missed colliding with an Army plane fly- 
ing the beam .. . the Army pilot had neg- 
lected to report his position by radio. ... 
Certain rubber companies are testing 
synthetic tires for aircraft. . Curtiss- 
Wright is producing eight Tomahawks 
(P-40) daily for the British. The 
CAA just has granted Franklin a certi- 
ficate on a six-cylinder, air-cooled, 130 
h.p. engine. .. . United Air Lines DC-3’s 
are flying nothing but freight on certain 
schedules between Chicago and New 
York the freight is piled in the 
aisle and on seats. . . . United pilots fly- 
ing the company’s new Lockheed Lode- 
stars, incidentally, have had a few em- 
barassing moments when discovering that 
the cabin door is opposite that on the 
DC-3’s ... the pilots have been parking 
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the Lockheeds so that passengers have 
stepped out on the big, bare airport... . 
aa * * 

F Douglas’s $347,000,000 backlog, less 

than 10 per cent is for commercial air- 
craft. Menasco has a new 430 h.p. 
air-cocled engine coming up. . . . Consoli- 
dated soon may have to take on an addi- 
tional factory in the middle west. 
North American’s production is reported 
to be running at 10 planes daily. 
Consclidated is experimenting with plas- 
tic aircraft . incidentally, that com- 
pany’s engineers refer to their Model 31 
flying boat as the “Pregnant Guppy” 
the Model 31 carries 5,500 gallons of fuel 
and a commercial adaptation could carry 
50 day passengers or 20 berths... the 
same company, meanwhile, has done some 
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. Opportunities for hundreds more. 


LINCOLN TRAINING GIVES YOU WIDE, 
PRACTICAL EXPERIENCE 
That's what makes the Lincoln Graduate a 
better trained man. In our 14 shops and 
laboratories you get actual experience on 
airplanes, engines, instruments, propellers, 
carburetors, ignition, aviation electricity 
- +» every essential department of Air- 
plane and Engine Mechanics is included 
in your training. 


WASPS—HORNETS—WHIRLWINDS 
CYCLONES—LYCOMING—VELIE 
KINNER—CONTINENTAL 


You work on many types of airplane en- 
gines ... get experience in engine over- 
haul and repair . . assembly and dis- 
assembly . make running tests ... 
get actual experience servicing real ‘“‘live’’ 
airplanes and engines. 

EARN YOUR GOVERNMENT RATING 


The day you graduate from Lincoln's Ap- 


LINCOLN 
133 Aireraft Building 


Lincoin Airplane & Fiying Schoo! (inc.) 
133 Aircraft Building, Lincoln, Nebraska 


information about Lincoln Training. 


City 





ye au MIRLINE MAINTENANCE 





feo’ TRAINING @ 
PREPARES YOU 


this Lincoln Government 
Graduates of our Approved Mechanics Train- 


Yes sir . . . if you'd like a rea/ job as an Airline Mechanic, 
then take your training at 

proved School. 

ing are stepping into fine 


good jobs with leading 


AERONAUTICAL 
LINCOLN AIRPLANE & FLYING SCHOOL 
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LINCOLN AERONAUTICAL INSTITUTE (inc.) 


I'd like to prepare myself for a position as Airline Mechanic. 
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MECHANIC 





Ap- 


Photo Courtesy TWA 


Airlines 


proved Mechanics Training you are eligible 
to take Government examinations for your 
official Rating as an Airplane and Engine 
Mechanic. This is known as an A & E 
Mechanic Rating. 


AIRLINES WANT MORE LINCOLN 
GRADUATES 


Gradv.ates of this Approved 
Training are in great demand. Often they 
are spoken for in advance ... have jobs 
waiting for them to step into the day they 
finish their training. The pay is good 
right from the start ... opportunities for 
advancement are exceptionally fine. 


START TRAINING AT LINCOLN NOW 


Mechanics 


Now is the time to start training. Take 
advantage of the big expansion in Avia- 
tion to prepare yourself for one of these 
Airline jobs. Get the facts. MAIL COU- 
PON TODAY for complete information. 

INSTITUTE (INC.) 
(INC.) 


LineolIn. Nebraska 


Please send complete 


State 














RATE: 8¢ PER WORD 
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FIRST 15 WORDS $1.00 





AIRPLANES—SALE OR TRADE 





1937 AEKONCA ‘‘K’’ 40, lights, steerable tail- 
wheel, brakes, heaters, antenna $84:00 total 
time. Top overhaul, 418 :00 te-licensed, mid 
October 1940. Extra good condition throughout 
$635.00 See-—write Franklin, 433 N. Lincoln, 
Kingman, Kansas 





USED Airplane Bargains located everywhere 
Ground trainers, $25. Motors, crackups, gliders 
Send 25c for complete directory Used Aircraft 
Directory, Athens, Ohio. 


LUSCOMBE 8A, new this fall. Brakes, tail-wheel 
dual ignition, adjustable prop, compass, primer, 
carb. adjustment, lights, stripe, parking brakes, 
heater. 60 hrs. never scratched. Cost $2637.00 
delivered; $1975 takes. Omdalen, 624 East 
15th St., Minneapolis, Minn. ATlantic 5713 
PIPER Cub 185 hrs.; brakes, lights, pants 
steerable tail-wheel, new battery, Breege shield 
ing, two-way radio, clock, rate of climb, ball 
bank, fixed and reel antennas. $1295.00. Box P 
BROWN powered custom Cavalier, test flown, ad 
justed. Make offer. J. F. Saum, 21 Jonathan 8t., 
Hagerstown, Md 

AERONCA Ks Seaplane, good 
hours engine, 113cbd 45 hp, top overhauled. Pri 
vate owner. Edo floats. Licensed to April, 1941 
Owner drafted military service. Box R 

1939 AERONCA Chief Continental 50 Special 
red finish, pants, brakes, tail-wheel Privately 
owned, $1250. Davis Speight, Clifton, Texas. 
1940 PIPER Cub Trainer Lycoming 50. Metal 
ized. Bonded. Steerable tail-wheel. Nav. lights 
Compass. Aerial. 170 hours Never cracked 
Always hangared. $1325 3ox 27, Essex Fells, 
New Jersey. 





condition, 250 





AIRPLANES WANTED 





WANT OX-5 engine complete, running ; hub, prop 
or complete plane unlicensed H. Sturtevant, 
Chelmsford, Mass. 





AVIATION SUPPLIES 





WORLD War propellers of beautiful hardwood 
with coppered tips, make fine decorations Re 
finished, $6.00-.fob Houston. W. A. Tippit, Box 
4621-F, Houston, Texas. 

SKIS: CAA approved skis in three models for 
light aeroplanes. Simple, sturdy and light weight 
Priced from $33.50 up. Used, reconditioned, ap- 
proved skis for all sizes of aircraft. Federal Air 
craft Works, Minneapolis, Minnesota 





BODY BUILDING COURSES 


and alterations on Aircraft and Engines, in 
ling Mechanics Civil Regulations. Fully 
agrammed and best of a complete authentic 
tions with answers on latest examinations 
by government examiners for both Airplane 
ne Mechanics Licenses. Why fail: Two 





















one for only $3.0 postpaid or C.O.D 
id Instructor Ratin New book, questions 
Ground Instructor 
$3.00, postpaid or 
\avigation 92 pp., 
and E. A. Link, 
Air Navigation 
including instru 
z gy (Handsomely 
und red leatherette, gold letters.) $5.00. Order 
m QUIZ SYSTEM, DEPT. P.. 1435 Flower 


St.. Grand Central Air Terminal, Glendale, Calif. 
QUESTIONNAIRE Students—pocket size book 
f 130 questions on Civil Air Regulations for your 
rivate license, 50c¢ (no stamps) Questionnaire, 
Box 552, Santa Fe, N. Mex 








GLIDERS 





WANTED Good secondary glider with trailer. 
Moderately priced Write John Van Vliet, Jr., 
Pello, Ia 





INSTRUCTIONS 





LEARN Navigation by actually doing flight prob- 
lems on chart, studying at home. Also practical 
groundschool courses: Meteorology, Celestial Navi- 
gation, etc. Airport School of Navigation, Orange, 
N. J 


AVIATION Apprentices: Technical Training for 
entering Aviation as Apprentices—write immedi- 
ately enclosing stamp. Mechanix Universal Avia- 
tion Service, Wayne County Airport, Dept. B21, 
Detroit, Mich 


CORRESPONDENCE Courses and _ educational 
books, slightly used. Sold. Rented. Exchanged. 
All subjects. Satisfaction guaranteed. Cash paid 
for used courses Complete details and bargain 
catalog free Nelson Company, 500 Sherman, 
Dept. C-237, Chicago 

OPENING, limited number of selected young men 
with $180.00, work board, balance flying time, 
radio beam, blind flying, aircraft radio license, 
commercial license. Noll Flying Service, Belle- 
fonte, Pa 


HOW to Learn Flying without money. Folder 
dime Ohmeyer, Box 391-F, Hempstead, N. Y. 





INSTRUMENTS 








BAR-BELLS, Dumbbeils, 
Courses. Special offers! 
let “‘Physical Fitness.’’ 
FA, Reading, Pa. 


Exercise equipment, 
Send for our free book- 
Good Barbell Co., Dept 





BOOKS 





STUNT—How to do every stunt from wingovers to 
outside loops. Complete book only $1.00, illus- 
trated. Aircraft Directory, Athens, Ohio 


AERIAL CAMERAS—How to build them from or 
dinary Kodaks. How to take and sell pictures 
Complete 70-page book only $1.00. Aircraft Di 
rectory, Athens, Ohio 


SIMPLIFIED Instrument Flying—Instrument fly 
ing minus the headaches, by Lieut. Mackey, just 
out. Complete, illustrated book only $1.00. Air- 
eraft Directory, Athens, Ohio 


QUALIFY as Airplane & Engine Mechanic 1941 
texts prepare you for & E rating (license 
exam. Covers all phases required mechanical 
work, diagrams and latest Civil Air Regula 





l 
al 





Author holds A & E Certificate plus Aeronat 


Engineering Degree. Aircraft text $1.25, Engine 
Postpaid or C.0.D 
Illinois 


text $1.25, Combination $2.00 
Flight Press, Box 224, Champaign, 


AIR NAVIGATION: Department 


plotter plots your course and g 














on Commercial and Private ilot exar ations 
With instructions and large _navigation notebook 
$4.00, postpaid or C.O.D. Flight Instructor: A 
new quiz text covering the scope f he writtet 
examination for flight instructor rating Illustrate 

with pertinent diagrams. $2.00 postpaid or ( O D 
Instrument Flying: A new 1entic text which 
fully prepares the pilot for iment ating 

including the new Radio-Telephone Permit. Only 
$4.00, postpaid or C.O.D t’s Examination 


are stiffened. 
tem, 1940 edition, covers all subje 
and commercial pilot. Why fail? On 
postpaid or C.O.D. Jirplane and 

chanics—New book, diff 
Bristling with the new re 


Aeronautic Training, a Quiz Sys 








FOR Sale: Reconditioned Directional Gyros, 
Gyro-Horizons, Turns and Banks, Compasses, 
Airspeeds, Altimeters, etc. All instruments guar- 
anteed, lowest prices. Write for details. Aircraft 
Instrument Service, Inc Detroit City Airport, 
Detroit, Michigan 





MISCELLANEOUS—SALE OR TRADE 





ONE Kilowatt radio phone transmitter. Will sell 
for $600 or will trade for light plane. This trans- 
nitter is perfectly constructed and in two six- 
foot relay racks. Parts alone cost several times 
price asked. Would make excellent transmitter for 
ilrport use Robert H. Johnston, Wharton, Tex 
1941 CHEVROLET, new (37 miles) for small 
plane, 1 or 28 Wachs, 5634 Broadway, 
New York City 


1938 PLYMOUTH —-extras. Trade for light plane 
S. Heifetz, 1560 So. Boulevard, New York City 





MISCELLANEOUS 





BEAUTIFUL genuine airline stickers add ‘‘oomph’”’ 
to cars, luggage, etc. Two (different) 20c. Black- 
burn Aircraft, Burlington, Wisconsin. 

SONGWRITERS—Piano arrangements, Orchestra- 
tions written, special melody offer. Lewis Elliott, 
Martin, Tenn 


AIRLINE Hobby: Collect airline labels from all 
yver the world. See Popular Science, December, 
1939. Two different labels, list 20c. Start now 
Geddes Aircraft, 18 Austin, New Britain, Conn 

U. S. & FOREIGN Quality % Ib. mixtures, $1.00, 
valuable prize set free Postage 10c Retigg 
Stamp Co., 85-28 252nd St., Bellerose, L 
New York 

SELL 115 issues of Aero Digest 1931 through 
1940. Write offer to Box 44, Cavetown, Md 





PATENTS 





INVENTORS: Unpatented inventions now salable 
with positive safeguards under patent laws. New, 
low-cost procedure. Complete details, free. Amer- 
_" Patents Corporation, Dept. 25, Washington, 
. = 
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work on a commercial version of its B-24 
bomber. .. . 

Brewster has contracts for 1,161 bomb 
ers and 421 fighters for the U.S. Navy, 
the Dutch East Indies and Britain. 
There’s hardly any night flying in Spain 
these days; reason is the lack of lighting 
facilities on either commercial or military 
fields. The British say Douglas is 
turning out three Bostons (DB-7) a day 
and Lockheed is producing four Hudsons 
daily. ... A recent air raid on Gibraltar 
was reported to have been made by 
American-built Martin 167F’s originally 
sent to the French. By using 100 
octane fuel, the British have been able 
to get 1,300 h.p. out of the Merlins in the 
Spitfires. It’s reported that K. D 
Parmentier, the famed Dutch pilot, has 
been granted permission by the R.A.F. 
to fly on solo night air raids on German 
bases in the Netherlands in a Dutch 
bomber .. . his entire family is reported 
to have been killed in the German ait 
raids on Rotterdam. 

* a * 

OWARD HUGHES is said to be con- 

structing television stations at Los 
Angeles and San Francisco. ... The CAA 
recently told Pan American Airways it 
couldn’t give a member of the Export 
Managers Club (New York) a free pass 
between San Francisco and Auckland, 
N.Z. ... Curtiss-Wright’s much-belabored 
CW-20 transport has been selected by the 
Army for a troop transport and cargo 
plane. . . . The Goodrich company is in 
production on a $2,000,000 order for bul- 
let-sealing gasoline tanks. . . . Stearman 
is building one military trainer every 
three hours. .. . A new observation plane 
is the Douglas O-53. . . . We have just 
heard of a new single-seater being built 
in Los Angeles called the “Manta... . 
A Denver flyer recently was fined $50 
for “flying over, disturbing and chasing 
geese” with his plane a farmer got 


*“*PATENT-PARTICULARS”’ and blanks free. Ster- 
ling Buck. A-629 F, Washington, D. C. Govern- 
ment-Registered Patent Attorney 34 years 
INVENTORS: Have you a sound, practical in- 
vention for sale, patented or unpatented? If so, 
write Chartered Institute of American Inventors, 
Dept. 119, Washington, D. C. 


PATENT your idea. New, useful ideas often very 
valuable. Two books—free—tell how to apply for 
patent protection—give six basic ways to sell your 
invention. Experienced patent counselors. Fees 
reasonable ; deferred payments. Write today. Vic 
tor J. Evans & Co., 429-C Victor Bldg., Washing 
ton, D. C 


INVENTORS—Don't delay Protect your idea 
with a _ Patent Secure ‘‘Patent Guide’’ and 
‘*Record of Invention form—free Preliminary 
information furnished without obligation Write 
Clarence A. O'Brien, Registered Patent Attorney, 
1C17 Adams Bldg., Washington, D. C. 


PATENTS: Low cost. Book and advice free. L 
F. Randolph, Dept. 372, Washington, D. C 





PROPELLERS 





PROPELLERS for Aircraft, sleds, boats, etc. Pro- 
peller repairing, sled blueprints, Hubs face plates, 
snow sled skis. World’s largest propeller catalog. 
10c. We have bought the Universal Propeller Co. 
of St. Louis, Missouri, and will soon offer the ap- 
proved aircraft propellers formerly manufactured 
by this company as well as approved repairing of 
wood aircraft propellers Banks Propeller Co., 
Love Field, Dallas, Texas 





SITUATIONS WANTED 





WANTED: Apprenticeship to learn Aviation me 
chanics. Have taken Aviation Institute America 
course. Age 22. Ralph Collmann, Ireton, Iowa, 
Be 


WANTED: Job as apprentice mechanic Good 
references. My only chance. Hack Haller, Sauk 
Centre, Minn., R 
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the plane’s license number and reported 
t.... Aviation gasoline now is being 
produced in this country at a rate of 45,- 
000,000 gallons per month; stocks have 
been increased to 200,000,000 gallons... . 
North American will build a huge fac- 
tory in Kansas City where they will build 
B-25 bombers for the Army . this, 
added to their new plant at Dallas, Tex., 
is expected to bring the firm’s total em- 
ployment up to 40,000 (12,000 in their 
original factory in Inglewood, Cal., 13,000 
in Dallas and 15,000 in Kansas City).... 
National Aeronautics, official organ of 
the N.A.A., announced in its December 
issue that it would sponsor the premier of 
a new aviation movie, then published a 
faked photograph of a Navy fighter 
squadron in which Plane No. 6 in the 
Sixth Fighting Squadron is flying in three 
different positions in the same formation. 
. the squadron featured in the movie 
(“Flight Command”) , incidentally, was the 
Eighth Fighting Squadron, not the Sixth. 
Kent Sagendorph, columnist for a 
Chicago paper, recently wrote that, when 
Army Air Corps officials announced that 
two squadrons of Boeing B-17A’s were to 
be flown from March Field, Cal., to their 
new base at Luke Field, Hawaii, the 
Navy, trying to limit the Air Corps to 
overland operations only, kicked about 
the proposed flight so vociferously that 
the huge bombers had to be dismantled 
and shipped to Hawaii on boats.... 
There is agitation afoot by operators 
at Floyd Bennett Field, New York, to 
keep the Navy from taking over the en- 
tire airport... . The Army now has 3,500 
planes on hand, the Navy, over 1,800... . 
There are nine flight instructors named 
Bill at the Ryan school in San Diego... . 
The Army has just ordered $4,097,412 
worth of Link Trainers. . 


. * a 


Max KARANT 


Had enough? 





















































THERE WILL ALWAYS BE A DEMAND FOR 
LUSCOMBE-TRAINED MEN IN AVIATION! 


EN with specialized training are becoming more important to 
As the modern airplane becomes more 
efficient and more complex, the requirements for aircraft mechanics 
become more rigid and the knowledge they must possess becomes 
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Aerial Camera 
(Continued from page 50) 











ship to work from are the new high wing, 
enclosed lightplanes. The rental fee for 
these ships is not excessive and their low 
speed is an asset to picture taking. Fly at 
such an altitude that the pilot can close 
the throttle and slip gently toward the 
subject as you shoot the camera. This 
will tend to eliminate the danger of vi- 
bration to a great extent. 


Selling Your Prints 

Good aerial photographs practically sell 
on sight. The best markets will be the 
owners and operators of local industrial 
buildings, homes of private citizens, own- 
ers of the better farms and shots of your 
fellow pilots in the air. Enlarge your 
best prints to 11x14. Always mount your 
prints neatly before presenting them to a 
prospective customer. Do not solicit 
work. Take the picture, finish it, then 
show it to whomever you think might be 
interested in that subject. The sales you 
make in this manner will easily defray 
the cost of those you do not sell. 

One word of caution before closing. 
With a short focus lens of the type we 
used on the described camera, the field of 
view included is rather extensive. In or- 
der to get a larger image of the subject 
desired you may be tempted to coax your 
pilot to hedge-hop against his better 
judgment, at dangerously low altitudes to 
offset this disadvantage. We can only add 
here that no picture is worth risking your 
life for and you have no right to ask a 
pilot to place his ship in a dangerous po- 
sition. Work at a safe altitude and offset 
this when you get your negative in your 
enlarger. When you make prints, make 
an extra one for your pilot now and then. 
They all appreciate them and will coop- 
erate more readily the next time you fly. 

END 
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EXTRA MONEY 


Join the FLYING 
stayed AVIATION Booster’s Club. All i 


A a for sub- 
corseucen Sipelies and instructions on how to make extra 


rine ea PSrSH avarice GS 
INSTRUMENT 
FLYING 


known as the 
Howard Stark Edition 








by 
P. V. H. WEEMS 
Lieutenant-Comdr. U.S.N. ret 
Author of “Air Navigation,” et« 


and 


CHARLES A. ZWENG 





Instructor, U. 8. Air Corps 
Author of “Radio and Instrument 
‘lying,’ ete 

One of the first, and one of the most ir 1D rtant 
books on the use = instruments in aviatic n wa 
Howard Stark's strument lying t presented 
for the first time important steps in instrum 
ing such as re -2 C instrur t co 
For several vears & was the instrument  - “u's g 
and thousands of copies were sold ther ou 
sands distributed gr: atis by Sperry Gyroscope Comps 

In 1936 Howard Stark lost his life in the line of 
duty, with —d result that his book gradually receded 
in the background as outdated The authors f this 
book, seeing ‘the inherent be xe in Stark's original 
work, purchased the copyright and have written a 
completely new book ar “ht ‘the basic idea of Stark’s 
excellent material 

The present book has been prepared with a view 
of meeting the requirements for the Govern 
ment ratin In order to assist the stu tent I ner 
u typical questions with answers a ven at th 
end of the book While this is a conder sed repeti 
tion of the text in the a Cd the book, the student 
by use of the qu uld be able to sige 
when he is suffic ~iently ‘sreporel for his written ex- 


amination, 


CONTENTS OF THE BOOK include 


Radio and Orientation 

Radio Telephone Operator's Permit 

C.A.R. including Instrument Flight Rules 
Aeronautical Meteorology 


Navigation, including drift, course, let-down and 
alternate airport problem 
Fully iMusts ated on all ub, ~w style type 
More thar 350 pages — ee me ly D> und in red 
le atherette. bi tal ot. Teter. DeLuxe text for the 
Instrument Flye ly $4.00 postpaid or C.O.D 


Pan American Navigation Service 


Dept. P—i435 Flower St. 
Grand Central Air Terminal 
Glendale, Calif. 














Aviation each day. 


greater. 


months. 

















At Luscombe you can obtain the training now that will put you in 
Aviation ready to serve the aircraft factories and airlines, or the many 
service stations throughout the country. 


Five courses to choose from, ranging from 2 to 12 
Write now for details. 


Luscombe graduates will be found wherever air- 
planes are built, serviced or repaired. 


New classes now forming 





~—LUsScomBE—— 








Dept. “AY 


SCHOOL OF AERONAUTICS 


(Division of Luscombe Airplane Corp.) 





WEST TRENTON, N. J. 
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THE FAMOUS WEST POINT TEXTBOOK —NEW 5th EDITION, REVISED 


Simple Aerodynamics 
and the Airplane 


introduction to Aeronautical Engineering 


By Colonel C. C. Carter 


United States Military Academy 


510 Pages, 300 Illustrations, $4.50 


West Point 








CLEAR explanation of the fundamental 

aerodynamics involved in the design and 
operation of the airplane is provided by this famous book. In 
scope, it ranges from air flow and the production of lift to the 
stability, maneuverability, and performance of the complete 
airplane. 

Recognized everywhere as the outstanding book on its sub- 
ject, no other approaches Simple Aerodynamics in popularity 
or is so widely used. Originally designed for the aeronautic 
instruction of the Army’s cadets at West Point, scores of lead- 
ing technical schools, colleges, and flying schools also use it as 
the foundation textbook in their aeronautic courses. 

Many of today’s foremost designers received their basic train- 
ing from this book. It is so simply written and easy to under- 
stand that thousands of men, unable to take advantage of school 
instruction, have found it practicable to use Simple Aero- 
dynamics for home study and thus obtain the technical ground- 
ing essential for substantial progress in this field. 


Condensed Outline of Contents 


The Airfoil: Operation of wind tunnel, lable, automatic propellers. Selecting pro- 
balance. N.A.C.A.’s studies of related air- peller for given airplane. 

foils as guide to best airfoil-section shape = 

for given application; to predicting flight Complete Saeions: Four units Axes 
characteristics. Relation of lift coeffi Fundam ent i Angle of incidence. 
cient to speed. Measuring pressure along relative wind; angle 
chord of airplane. Characteristics of drag, in climb, glide 
of the L/D ratio, of center of pressure Ability of eleva- 
travel. Effect of variation of airfoil di- Model tests i- 
mensions Thick airfoils; comparison of tions of center of resist- 
characteristic curves. Lateral center of nce. Balance requirements 

pressure. Aspect ratio. Effect of taper. in Stability: Determining dynamic stability 









to bs 









planform, in thickness. Shape of airfoil ngitudinal stability, Positi ; 
tips. Applying Reynolds number in vari- °° agit — ae i wae aan Sane 
able-density wind tunnel tests on model plane. Resistance, thrust moments. Lat- 


airfoils. eral, directional stal 
bility .in flight 


Directional sta- 





Selection of Airfoils: Data, methods of 

comparison. Five factors controlling selec- Control Surfaces: Proportions of horizon- 
tion. Reasons for varying values of gap/_ tal vertical tail surfaces; of ailerons 
chord ratio and stagger. Pressure distri- vil thic —— and planform 
bution tests over wings, tail surfaces. 1 Aileron tests on com 
Downwash calculation. Different ial aileron control. 
€ its 3alanced control sur 
methods of lateral con- 
for control surface de 








Parasite Resistance: Struts. ‘‘Fineness 
ratio.’’ Equations from Navy design data. 
Streamline wire. Fittings; rough approxi- 
mations used in practice. Curves for cal- Performance: Calculation of horsepower- 
culating wheel resistance. Tests of various required curves for different altitudes 
forms of fuselages as guides to design. (Computation of horsepower available. 
Landing gear. Tail surfaces. Radiators. [Lan : speed. Be gliding angle. En- 
Air - cooled engines. Effects of various gy ,, ions for speed, scale 
cowlings. Miscellaneous parts; general , er methods of performance 
rules. Army estimating method. Short-cut Factors affecting performance 
method to use on new designs. 


) Fe nula 
sign. sake s 







pret 
Dynamic Loads: 

Propeller: Blade element theory. Thrust, Accelerations in lo¢ 
torque. Design procedure. Tests. Char- barrel_ rolls m ellaneous maneuvers. 
acteristic curves. Aspect ratios. Rake, Time h tories 0 abrupt power-on, power- 
Diameter, pitch ratio effects. Structural off pull- ups, Lore 3] rolls, spins. Landing 


details. Fixed-pitch, adjustable, control- Taking-off. 


Question of strength 
spirals, tail spins, 
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Dept. M461, 15 East 26th St, New York 
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Courtesy Paul Mantz: Roosevelt and Boeing Schools 


PREPARES FOR PILOT AND MECHANIC CERTIFICATE EXAMINATIONS 


General Aeronautics 
A Ground School Textbook 





530 Pages, 











book form. 


By Hilton F. Lusk 


Director, Technical Institute of Aeronautics; 
Sacramento Junior College; 
formerly Dean, Boeing School of Aeronautics 


250 Illustrations, $3.75 


HIS new book provides an exceptionally 
complete ground school course in handy 
It clearly and thoroughly explains 


all the subjects you need to understand to pass the written part 
of the Civil Aeronautics Board’s examinations for a certificate 
as an airplane pilot—in any of the ratings, or as an aircraft and 


aircraft engine mechanic. 


No one who masters General Aeronautics need fear any diffi- 
culty in answering any question that may be asked in the ex- 


aminations. 


So clearly and simply written that you will have 


no trouble in grasping its explanations, even if you must study 


at home without the aid of an instructor. 


284 questions like 


those asked in the official written and practical tests help you 
test your understanding of each subject explained. 


Partial Outline of Contents 


Flight Principles: Airfoil lift theories. Air- 
foil characteristics and coefficients. High- 
lift devices, slots and flaps, Center-of- 
pressure movement of airfoils. Airfoil flut- 
ter and vibration, balanced control sur- 
faces. Aircraft drag and power required. 
Balance, stability, and control. Airplane 
performance. Minimum and maximum 
speed. Principles of autogiro flight. Di- 
rect controlled autogiro. 


Airplane Construction and Operation: Es- 
sential components of airplanes. Histori- 
cal development. Weight, loads, load fac- 
tors. Center of gravity determination. 
Stresses on airplane parts. S.A.E. steels. 
Magnetic dust inspection of steel. Alu- 
minum alloys. Bend allowance calcula- 
tions. Riveting sheet metal. Fabric dop- 
ing and finishing, repairing, inspecting. 
Dopes and lacquers. Cable splicing. Air- 
plane structural details. Tube and spar 
splicing. Flying procedure. Operation 
with flaps and nose wheel. Elementary 
acrobatics. 


Aircraft Propellers: Propeller theory. Op- 
eration with controllable propeller. Auto- 
matic propellers, hydraulic and electric. 
Construction of wood, steel, duralumin 
propellers. Propeller track and balance. 
Measuring propeller pitch. 


Engine Principles: Theory of internal com- 
bustion engines. Otto cycle, Diesel cycle. 
Compression ratio and efficiency. Brake 
and indicated horsepower. Brake mean ef- 
fective pressure. Octane rating. Thermal 
efficiency and specific fuel consumption. 


Engine Construction and Operation: Types, 

radial and in-line. Controlling factors in 
operation. Terminology and construction 
of modern engines. dege lubricating, 
cooling, ignition systems. Vibration and 
balance. Practical operating procedure. 
20-hour check. Data for top overhaul. 


Engine and Flight Instruments: Minimum 
equipment requirements for instrument 
night flying. for contact flying. Construc- 
tion and operation of aircraft engine in- 
struments, including tachometers, pressure 
gages, oil and liquid thermometers, fuel 
quantity gages. Construction and opera- 
tion of aircraft flight instruments, includ- 
ing air-speed indicator, altimeter, rate-of- 


THE RONALD PRESS COMPANY, Publishers 
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climb indicator, bank indicator, gyroscopic 
rate-of-turn indicator. Gyro Horizon, 
directional Gyro. Instrument flight train- 
ing, 


Safety Appliances and Communieations: 
Parachutes: construction and care 

icing equipment. Aeronautical comm <1 
cation. Collecting and distributing weath- 
er information. Two-way aircraft radio. 
Aircraft station equipment. Receiving and 
transmitting antennas. Radio interference 
Radio range and marker beacons. Direc- 
tion finders. Instrument landing system. 


Avigation—Maps, Piloting, Radio, and In- 
struments: Value of avigation. Map mak- 
ing principles. Map projections used for 
avigation. Piloting technique and aids. 
Radio avigation. Construction and opera- 
tion of avigation instruments., Magnetic 
compass and compass compensating sy 
tems. Swinging the compass. Compa 
deviation card. Time of flight indicat 
Drift indicator. Ground-speed indicator. 





Dead Reckoning: Basic principles. Head- 
ings, pointings, and courses. Rules for 
correcting for variation and deviation 
Velocity vectors. Velocity triangles for 
graphical solution of dead reckoning prob- 
lems. Double drift method. Determina- 
tion of drift without drift indicator. Avi- 
gator’s procedure sheet. Preparing a 
Flight Plan. Radius of action and inter- 
ception problems, 


Aeronautical Meteorology: Definitions. Ele- 
ments of meteorology with measuring de- 

vice and unit or expression employed. 
Adiabtic expansion and compression. Tem- 
perature. Dynamic cooling. Cooling by 
conduction and mixing. Identification of 
air masses. Pressure. Humidity. Conden- 
sation. Cloud types. Visibility and ceil- 
ing measurement. Precipitation. General 
and local wind systems. Veering and 
backing winds. Beaufort scale of wind 
speed. Sunshine. Lightning. Communica- 
tion of weather information. Content and 
translation of Symbol Weather Reports. 
Weather and air masses. Warm and cold 
fronts. Airway Weather Maps. Develop- 
ment of cyclones. Weather forecasting. 


Occupations in Aero Industry: Education 
and training required for over 100 jobs; 
salaries, employment opportunities. 





New York, N. Y. 
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FLYING and POPULAR AVIATION USED PLANE LISTING OF 
AUTHORIZED AIRCRAFT DEALERS 


The world’s largest selection of used aircraft is listed in this special reader service section. Fine used 
airplanes in good licensed condition, some with hardly any time at all, many with but a few hours since 
overhaul. Each plane selected by an expert who has the mark of factory approval due to the fact he is 


an AUTHORIZED AIRCRAFT DEALER. These are ships you can buy to Ay. Select any one of them, 


they are all real buys, and can be purchased just as you purchase your car. 


ALL 


AIRCRAFT LISTED ARE LICENSED 






































| | OVER- 
DEALERS MODEL AND ENGINE TIME |HAULED 
| 
AERONCA 
Leeward Aircraft, New Kensington, Pa..... Chief Cont. 65 65 hr. 
W. A. Crews, 1201 W. Ash, Blytheville, Ark. |Chief 1939 Lyc. 65 500 hr.| Maj. 
400 hr. 
Mt. Sts. Avia., 3800 Dahlia St., Denver, Col.|Chief Cont. 65 260 hr.| 60 hr. 
G. E. Verhostra, 2010 Hollywood Place, So. 

EE eee eee ee Chief '41 lyc. 65 25 hr.) New 
Mt. Sts. Avia., 3800 Dahlia St., Denver, Col.|Chief Cont. 65 510hr.| 22 hr. 
Sky Harbor Inc., R.R. No. 11, Box 551, In- 

I it i6iinin8n00kstdeeeeen Chief ‘40 lyc. 65 400 br. 

Mt. Sts. Avia., 3800 Dahlia St., Denver, Col.|Chief Cont. 65 700 br.| 70 hr. 
Mt. Sts. Avia., 3800 Dahlia St., Denver, Col.|Chief Cont. 65 900 hr.| 56 hr. 
Harmon J. Johnson, RD No. 4, Binghamton, 

Eh. Piidstaadeensicessiss0tsensecens Chief Lyc. 65 300 hr.| 200 hr. 
W. Arnet Speer, 3330 Barnet Ave., San 

Se, Gh cesscccscvccccceccscossse Tandem Tr. Frnkin.60 | 162 hr.) new 
G. E. Verhostra, 2010 Hollywd. Pl., So. Bend, 

issc0sodkd acenecerneeenessewesens Chief '40 Lyc. 200 hr.| dem 

dual 65 
Leeward Aircraft, New Kensington, Pa..... Trainer lyc. 65 15 hr. 
Buck Frame, Lovell Fa., Chattanooga, Tenn. .|Tandems lye. 65 100 hr.| new 
Hass-Hillyard Flyg. Serv., Municipal Arpt., 

ee Lye. 65 500 hr.| 100 hr. 
W. A. Crews, 1201 W. Ash, Blytheville, Ark.|/Trainer (new) Lyc. 65 15 hr. 15 hr. 
G. E. Verhostra, 2010 Hollywd Pl., So. Bend, 

Wi ncadedkcdascedannusnsndsenes Tandem Tr. Lye.dual65) 25hr.| dem. 
Huron Flyg. Serv., Box 415, Huron, S. D..../C-65 Cont. 65 700 hr.|5/15/40 
Frantz Flyg. Serv., Box 2504, Roanoke, Va.|39 Cont. 65 |1050 hr.) 500 hr. 
C. W. Peterson, Mun. Arpt., Solina, Kansas. . |Chief Cont. 65 295 hr.) none 
Jos. R. Higgins, Mozart Pk., Wheeling, W.Va.|Low Wing Warner90| 800hr.) 90 hr. 
G. E. Verhostra, 2010 Hollywd. Pt., So. Bend, 

iasdacnaseds tothe secsdanerces |Tandem Tr. Lyc.dual65) 45 hr.) dem. 
Tred Avon Fly. Serv., Easton, Md.......... |Trainer Lye. 55 225 hr. 

Roscoe Turner Aeronautical Corp., Ind., Ind.|Chief Cont. 65 300 hr.| top 
A. R. Smith, Mun. Arpt., Aberdeen, Miss..... | Chief Cont. 50 365 hr.|Nov. 5 
Tred Avon Fly. Serv., Easton, Md.........- |Chief Lyc. 55 512 hr. 

Un. Aer, Corp., P.O. Box 222, San Antonio, 

PERM ccccccesccsssvcccoesscesccoss |Chief 1939 Cont. 65 875 hr.) 825 hr. 
Aeronca Sales, Munic. Arpt., Ft. Worth, Texas|Chief Cont. 50 425 hr.) 50 hr. 
Aeronca Sales, Munic. Arpt., Ft. Worth, Texas| Chief Cont. 50 457 hr.| 200 hr. 
Chic. Avic. Corp., Palwaukee Arpt., Mt. 

PE Thos v00cekéhesetieceusdated 65-LA Lye. 65 700 hr.| none 

since 
Leeward Aircraft, New Kensington, Pa..... Chief Cont. 50 135 hr. 5 hr. 
G. E. Verhostra, 2010 Hollywood Place, So. 

eS ee ee ne Trainer Lyc.dual65 75hr.| dem. 
Edwards Fly. Serv., Flushing Arpt., Flushing,L.|.| Chief Cont. 50 400 hr.| at37 Shr. 
Bivd. Arpt., 

PNR, Filisosccci0c ns 65606008008 | Chief lye. 55 240 hr, no 
Whicker Fly. Serv. ,Mun. Arpt., Ft. Wayne, Ind./T. Frnkin. 60 | 150 hr. 

United Aero Corp., P. O. Box 222, San An- 

Gale, Vee vceccccetsccceveccsccseses Chief Cont. 65 780 hr.| 700 hr. 
Aeronca Sales, Mun. Arpt., Ft. Worth, Texas.|Chief Cont. 50 185 hr. 

Lenhart Fly. Serv., Munic. Arpt., Marion, Ind... |Trainer Lyc. 65 65 hr. 
Baker-Eberle Aviation Co., Ct. Arpt., Detroit, 

Bo 00.056 0600eececcesesiesesecs |Chief Frnkin. 50 | 250 hr.) never 
H. S. Smith, 422 S. Union St., Warsaw, Ind. .|/KC Lyc. 50 567 hr.| topped 
Bivd. Arpt., Roosevelt Bivd. & Red Lion Rd., 

Ce tetetie, Pic cncccccceceseccccess Chief lyc. 50 500 hr.| 150 hr. 
Bivd. Arpt., Roosevelt Blvd. & Red Lion Rd., 

I iso cctandssnenetecon Chief Lyc. 50 500 hr.) 150 hr. 
Hass-Hillyard Fly. Serv., Mun. Arpt., Evans- 

PER, MBsccccccnsecvccccscvessceseve LA-65 lyc. 65 800 hr.| 400 hr. 
Northern Air Service, Grand Rapids Arpt., 

Grand Rapids, Mich. ...........0. . |LA. Lyc. 50 900 hr.) yes 
United Aero Corp., P. O. Box 222, San i 

Gel, POEs ccesgs vesccccccsccsvcecs Frnkin. 50 | 885 hr.) 690 hr. 
Leeward Aircraft, New Kensington, Pa..... \Trainer Frnkin. 60 35 hr. 

Art Whitoker, Portland Arpt., Portland, Ore. . |Trainer Lyc. 65 700 hr.| 500 hr. 
C. W. Peterson, Peterson Fly. Serv., Salem, 

PARE 6 ccvcavedeccecencesdscoes esas LeBlond 90) 420 hr.| none 
United Aero Corp., P. O. Box 222, San An-| 

TOE ccesesssenceeedsdessen Chief Frnkin. 50 | 1350 hr.) 1300 he. 
Baker-Eberle Avia. Co., Cty. Arpt., 

Mi cccccscovsccccesccccessecscese | Chief Cont. 50 400 hr.) not yet 











PRICE DEALERS 


Ov 
TIME HAULED| 

















| MODEL AND ENGINE | 
| a3 


| 
11450 hr.| 1300 hr. 











| 600 br. 
300 hr.| none 
197 hr. no 
500 hr.| 426 hr. 
525 he.| 520 hr. 
1100 hr. 1075 hr. 
500 hr.| Just 
recent | 
1200 hr.| Just | 
340 ” 300 hr. 
300 hr.| 
700 he.) 700 hr. 
418hr.| 90 hr. 


| 
700 hr.| 550 hr. 
660 hr.| Oct. '40 


200 hr.| 
| 
260 hr.| 10/24 
40 
425 hr.|\recently 





450 hr.| never 
| 300 hr.) recent 
380 hr.| no 
730 hr.| Oct. '39 
503 hr. 50 hr. 
328 hr.| 298 hr. 
420 hr.| 60 hr. 
583 hr. 
700 hr. 
488 hr. 88 hr. 
340 hr.| 50 hr. 
350 hr. 14 hr. 
5 wage 
100 br.| 


J.A. Atherton, Rochester Arpt., Rochester, Minn. | Chief Cont. 50 
Lovis A.Musgrove,Bx.81 4,Morgantown, W.Va. IT. Cont. 50 
$1650]|J.A.Atherton, Rochester Arpt., Rochester, Minn.|Trainer lye. 65 
||New Mex. Fly. Serv., Box 67, Clovis, N. M. . Tandem Lye. 65 
1600) [United Aero Corp., P. O. Box 222, San yw 
1600)| SPUD iidcecekenensesseenswcent Trainer Frnkin. 60 
||United Aero wert P. ©. Box 222, San An- 
1595) Cote, TONER cccceccevccsceseesceesoes Chief Frnkin, 50 
1550) Baker-Eberle inte, Co., City Arpt., Detroit, 
i Giiiviasictsdasdecdnaigeccnacnecs Chief “38" Cont. 50 
1500) 
1500} |Baker-Eberle Avia. Co., City Arpt., Detroit, 
WO io sh andhideencudsscoheessss Chief “38" Cont. 50 
||Lenhart Fly. Serv., Munic. Arpt., Marion, Ind... |Tr. Frnkin. 60 
1450) |Inter City Air Lines, Inc., Boston Mun. Arpt., 
SD We Nab 0cccednciosennewaee Chief Menasco50} 
1450\/ [Jenkins Air Serv., Mun. Arpt., Rochester, N. Y.|Trainer Frnkin. 60 
IC. W. Peterson, Mun. Arpt., Salina, Kansas. . . |LW LeBlond 90 
1400} [Sky Sport, Inc., Cincinnati Arpt., veal 
A deci ntiepntcanaseioengennetne Chief Frnkin. 50 
1395] | |Huron Fly. Service, Box 415, Huron, S.C..... KCA Cont. 50 
1350)|United Aero Corp., P. O. Box 222, San An- 
| Carle, TemEiccccccccccccccececocesess Chief Frnkin. 50 
1350)|Aeronca Sales, Mun. Arpt., Ft. Worth, Tex... . KCA Cont. 50 
1300| Edwards Fly. Serv., Fishing Arpt., Flushing, Lt. 
! itnctacincdehaagceeiahonteeees [Trainer ——Frnkin, 60 
1300} | 
1300) Ellis Eugene Eno, Eno Arpt., Fort Dodge, lowa. |Chief Cont. 50 
1300] [Enis Eugene Eno, Eno Arpt., Fort Dodge, lowa. |Chief Cont. 50 
1295||Geo. T. Webb, Oneida, Tenn.........+-. ik 
1275)|J. S. Barham, Airport, Santa Rosa, Calif...... \K Aeronca | 
\|Tred Avon Fly. Service, Easton, Md......../ SeaplaneC-3 Aeronca36 
1275||Oakiand Aircraft Corp., Alameda, Cal..... K Aero. 40 
1275|| \Tred Avon. Fly. Service, Easton, Md.....+++ \K Aeronca 40 
1275)| | Aero- Way's, Inc., Mun. Arpt., Cleveland, O.. .|K 45 hp. 
1275||Morgantown, i WileinsiaSiscutenesass IK Aeronca 45) 
1250) wre Fly. Serv., Mun. Arpt., Charleston,| 
|_ $ [cas chete te reeanneieneweduens Aeronca 40) 
1250)| Tred Avon Fly. Service, Easton, Md........ Ike Cont. 40 | 
1250] /E.H.Brockenbrough, Mun. Arpt., Charlotte, N.C.|KC Cont. | 
1250)| leeward Aircraft Sales, New Kensington, Pa. IK Aeronca 40) 
\|John K. Hinson, Rutherford Arpt., Baltimore,| } 
Pivhesn66ssencbecssareineeeneente KC Cont. A 40 | 
1245|\pnan A. Meinke, Route 3, Willoughby, Ohio. . |C-3 Aero. 36 
1245]| Oscar L. Hostetter, York Arpt., Thomasville, | 
| sere eee: |K Aeronca 40 
1225||Howard G. Nayes, Box 2104, Huntington, 
PEE Rid ns cicecakncckasaiwenen seas Aeronca 40 
Ree Bank Airport, Inc., Red Bank, N. J......|C3 Aeronca 40 
1200} 
1200)| ARROW SPORT 
lt R. Elliott, Elliott Motors, Coeur d'Alene, Idaho Ford V-8 
1200||Hebley- -Maynard Air Serv., New Orleans 
1195|| Arpt., New Orleans, La........seeeeees Ford 85 
sare Ways, Inc., Mun. Arpt., Cleveland, Ohio. Ford 
1175 
17 5 BEECH 
Harry A. Hammill, Box 992, Austin, Texas. ..|D-17-S Wasp 450 
1150} |/Harry A. Hammill, Box 992, Austin, Texas... /D-17-R Wright450 
||Hass-Hillyard Fly. Serv., Mun. Arpt., Evans- 
1150]| ville, Ind.seseesseeeeeeeeeeeseeerees B-17E Wright 285 
1150|| BEECHCRAFT 
||Harry A. Hammill, Box 992, Austin, Texas... .| F-17-D Jacobs 330 
1150)) reer Aircraft Corp., P. O. Box 170, Van) 
1 1251! Nuys, Collif...ccccccccccccccccccccees 178 Jacobs 285 
1095 ||\Colorado Aviation Co., 426 U. S. Nat'l B.B.,| 
1075) Denver, Colorado. ....eeeeeessesececs \c17B Jacobs 285 
to7s|| BELLANCA 
Art Whitaker, Portland Arpt., Portland, Ore. KenRoyce90 
1050/| BIRD 
Kinner 125 





1025 |Edwards Fly.Serv., Flushing Arpt., Flushing,L.t,|4 place 





750 hr. 
| 


515 hr.| recently 





900 hr.| 55 hr. 
195 hr. 
400 hr.| 20 hr. 
450 hr. 
532 hr. 
900 hr.) 700 hr. 
1100 hr.) 75 hr. 
900 hr.| 70 hr. 
500 hr.| just 
700 hr.) yes 
90 hr.| none 





| 





60 hr. complete} 





| price 


200 hr. $1000 


1000 
1000 
1000 
1000 
1000 
1000 
1000 
995 
975 
975 
975 


975 
950 


925 
900 
875 
875 
850 
750 
700 
700 
650 
600 
600 
600 
595 
550 
550 
595 


595 
575 


525 


485 
395 


850 


750 
525 


8500 
8000 


4000 


8500 
6600 


5250 


3500 


1500 
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FLYING and POPULAR AVIATION USED PLANE LISTING OF A 
ie’ is iis 5 OVER- el = a a OVER- ‘ie 
DEALERS MODEL AND ENGINE TIME HAULED) PRICE DEALERS MODEL AND ENGINE | TIME [WauLep PRICE 
BUHL FLEET 
Pekrul’s Fly. Serv. Traverse City Arpt., Mich. C-A6é Wright 330 1070 hr. 60 hr. $2500) |Lynchburg Air Trans. & Sales Corp........ 125 h. p. 1000 hr.| July $2300 Ralph 
Aero Brokerage Service, Inc., Metro. Arpt., Preston Glenn Arpt., Lynchburg, Va......... 9 Kinner B-5 Alli 
VOR FE Wie cecevcccscoscecces -» Pup Szekely 45  624hr 48 hr 575\\Inter City Airlines, Boston Mun. Arpt., E. | 
NR ai 5 a an cee bccn ekecw ose’ Model Tr. Kinner 125 Major 750 
CESSNA Lynch. Air Trans. & Sales Corp., .......+-++ Kinner B-5 |1000hr.) July 700 Geor: 
Wallace Aircraft Co., Clarcona, Florida .... Warner 165 50 hr.| new 7995) Preston Glenn Arpt., Lynchburg, Va. ...... 125 h. p. Sch 
Hangar Six, Inc., Stinson Fid., San Antonio, | H. A. Hammill, Box 982, Austin, Texas...... Warner 125/700 hr. (35 hr. 500 Stiles 
WORE coc weveccseccndescseoescovess Alrmaster Warner 165 100 hr | 7000) 'Mcinnis Aviation Serv., Minn. Mun. Arpt.,| JA 
Northern Okla. Fly. Serv., P.O. Box 556, PN es oes diceccwesceneer Warner 1251685 hr.. 270hr 1050 JA 
Blackwell, Ollda.ccccccccccccccccccces C-36 Warner 145 1310 hr 63 hr. 2400 Huds 
Aero Service, Inc., McKinley Arpt., Canton, FRANKLIN SPORT Mie 
QO. oc ccccccccccccccssccecesess 4PCLM WrightJ-6-7. 425 hr.. 130 hr. 1150|| Weymouth Hover, Lebanon, N.J.......-.+- Lambert 90 | 600 hr.|May ‘40! 600 LHA 
Bob Wight, Box 487, Biloxi, Miss......... AW Warner 125 550hr. 220 hr 950 FUNK Hang 
L-H Air Serv. County Line, Hatboro, Pa...... A-W Warner 125 750 hr 30 hr. 650 John | 
Bailey Fly. Ser., Box 346, Corning, N. Y....|Model E Funk 75 175 hr. no 1400 ‘ 
COMMANDAIRE sane | L _ 
Wm. T. Anderson, P. O. Box 275, Essex Falls, GREAT LAKES | | N. Mi 
VE, Joceviccccccvccvccccsocesecoeces Chall. 185 635 hr yes 600 Hudson Valley Aircraft Inc., 60 Dolson Ave.,, American Cirrus Gera 
Charles Ferris, Hillside, Il........-2-5+ Worner 125) 410 hr., 170 br 525|| Middletown, N. V.....cccccccccsccccs Mark Ill 90 h. p. | 320 hr.|Nov.'40) 850 Skell) 
Sky Harbor Inc. R. R. No. 11, Box 551, Ind- Pa 
CULVER CADET dianapolis, Ind. pacaee en aemeaipece 2TIA Cirrus 100 | 650 hr.|Aug. '40/ 800 Piedn 
Port Columbus Fly. School, P. Col., Col., Ohio.. Cont. 75 100 hr no 2000) P. A. Meinke, aie: 3, Willo, NS 4a cewa 2TIA Cirrus 90 | 950 hr.) 100 hr. 650 N. 
lane Avia. Corp., Cleveland Arpt., Cleve- | 
RNR id ed Seed iidesrsSenacvass Cont 150hr. no | 2000 KINNER Elliott 
Sky Sport Inc., Cincinnati Arpt., Sharonville, Fredericksburg Air Serv., Nottingham, Fid., } John 
rr ey eer Tet errr Te Cont. 75 100 hr 2000 PWOMeNIS, Veo. ccescccesecccces Sportwing Kinner B5 91S hr.| 265 hr.) 1350 M. F 
New Mexico Fly. Serv., Box 67, Clovis, N. M Cont. 75 77 br 1900 125 h. p. De 
| Pac. Dis. Corp., 1321 Flower St., Glen., Calif. Bird K5 Kinner 100 | 937 hr.| 350 hr.| 1000 
CURTISS ROBIN Pac. Dis. Corp., 1321 Flower St., Glen., Calif.\Sport KS Kinner 100 |1375 hr.) 675 hr.| 1000 Robe 
Leeward Aircraft, New Kensington, Pa. ‘ Chall. 185 512 hr 17 hr 885 Louisville Fly. Serv., Bowman Fid., Louisville,Ky.,Sportster Kinner 100 | 466 hr.|c'p't'ly 995 Elliott 
Geo. Roper, 27 S. State, Salt Lake City, U.... Challenger 800 hr. Mar. '40 800) California Aircraft beara P. O. Box 170, Van Bethc 
Ralph L. Burton, Alliance Fly. Serv., Mun. Arpt., Nuys, Calif. 4 eusecwsen KS Kinner 100 |1000hr.) just | 985 Sprg 
PN, Gin eesacnedeers~ ceiwe Chall. 180 350 hr. 140hr. 750 | ‘ s. 
Al Leeward, New Kensington, Pa.......... Challenger 185 SOOhr. 110hr. 745 KITTY HAWK } Racir 
A. A. Goldsmith, Nashua, N. H.......--+6- Wright J65 7OOhr. 150 hr 700) |Safair, Inc., Roosevelt Field, Mineola, N. Y.... Siemens Halske| 675 hr. 550 Aero 
Cape Aircraft, Inc., Falmouth Arpt., Hatchville, | Nu 
SSR C-1 Chall. 185 600 LAIRD Py 
Fred Kelm, Zap, No. Dakota........ Choll. 185 750 hr.| 1939 | 500) | Johannesson Fly. Serv., Stevens. Arpt., Winn., lov 
ES A Re eee oe Ee eee ee LC200 =Wright J5-220)1250 hr.) SOhr.| 950 
DART | fo mebe 
| e 
California Aircraft Corp., P. O. Box 170, Van LOCKHEED VEGA } | Pre 
Nuys, Calif........... . ++ GK Ken Royce 90 300 hr 2750 1H. A. Hammill, Box 992, Austin, Texas... ..| Wasp 15 he. 5000 Jerse 
Ashcraft Bros. Fly.Serv., Mun. rots Lawrence JA. 
GOMNGcccccccccccccccccvsses Ken Royce 375 hr. Top- 2000 LUSCOMBE | | | LD Fl 
325 hr. California Aircraft Corp., Box 170, Van Nuys, Rock 
GOR SS ee hint inadaheenedcensens Warner 90 | 300 hr. 2985 RE. 
DAVIS Falcon Aircraft Corp., L. A. Mun. Arpt., Ingle- | Soutt 
New Mexico Fly. Serv., Box 67, Clovis, N. M. D-! LeBlond 60 700 hr 650 Se aa 0x0 Oi0 06 a bédee oc ...|Silvaire Cont. 75 20 hr. 2650 Air C 
Carl Evers, 247 Park Ave.,N.Y,N.Y..... Silvaire 75 Cont. 75 Exhibit ship 2650 Bob 
DRIGGS | C. W. Peterson, Municipal Arpt., Salina, Kans.|8A Cont. 65 60 hr.) none 2295 
Northern Air Serv., Grand Rapids Arpt } Arents Air. Serv., Armonk Village, N. Y...... Silvaire Cont. 75 500 hr. 2250 Art V 
Grand Rapids, Mich........... . Skylark CirrusHi-Drive95 425 hr yes 900) Falcon Aircraft Corp., L. A. Mun. Arpt., Ingle- } Des | 
| I I iis Gibebind caine oaudesenede 8A Cont. 65 } 2200 Safa 
DUSTER Falcon Aircraft Corp., L. A. Mun. Arpt., Ingle- } McBe 
A Gai o-05 8 Cont. 65 140 hr. |top40hr.; 2000 
¥ Inc., Rt. 2 117.H iin WOOG, GO ecccccccccccccccccccesecs De 
4 Saveedes, he, &. 3, Son 117, Novston, : , R. C. Davis, 328 N. Adams St., Glendale, Cal./8A Cont. 65 | 135hr., none | 2000 Beth 
| A a ee Commander Chall. 185 700 hr. 1Shr.| 850 4 , 
L. L. Schroeder, Inc., Rt. 3, Box 117, Houston, Consolidat- Wright J-5 | 800 hr 675|| Cod Sank Arpt, Rod Bank, N. J........... - Saun. £0 <3 ieineenew) 1900 Seid 
' T scorasey F : nee O- 17 290 bh oo aes | Arents Air Serv., Armonk Village, N. Y....... 8A Cont. 65 575 hr.| 575 hr.| 1850 re) 
ig ca I ta th at P | Arents Air Serv., Armonk Village, N. Y....... 8A Cont. 65 625 hr.| 600 hr.) 1800 Benn 
| | Midwest Av. Sales, Stinson Arpt., LaGrange, 
FAIRCHILD | _ EEO III He Lye. 65 125 hr. 1800 Seid 
Cutter Carr Fly. Serv., P. O. Box 274, Albu- Falcon Aircraft Corp., L. A. Mun. Arpt., Ingle- oO 
querque, N. Mex. 24 Ranger 175° 200 hr 6350 wood, Colif....... ptedevecsessees Cont. 65 100 hr.! Major | 1750 Lexir 
Colorado Aviation Co., 426 U. s. Not’! 8. 8. | 58 hr.| B. F. 
i Sneed ae siete semeste 24 Ranger 165 400hr.. yes 6000 Jersey Fly. Serv., Oakland, N.J............ BA Cont. 65 | 9Ohr.| none 1700 B. F 
Carolina Aircraft Sales, Mun. Arpt., Char Sioux Skyways, Inc., Mun. Arpt., Sioux Falls, | Earl 
See 24 Wanrtsh 19006) ctw | BOG BiWiccsseccddcwcncssccotncvscesces 8B Lyc. 65 | 250 hr.) 1675 to 
Wallace Aircraft Co., Clarcona, Fla. . . 24 Warner 145) 350 br. 4500) |4.L. Wells, 106 W. Main, Avon Park, Fla..... 8A Cont.65 | Q95Shr.| none | 1675 Hyle 
T. A. Colbertson, Medford, Oregon........ 246 Warner 145 800hr.| 350 hr. 3500) |Johannesson Fly. Serv., Stevenson Arpt., Win- Airc 
Aircrft. Unlimited, Inc., Hangar 7, Roosevelt I, acicudbea sd <cbbcbvideenaené Cont. 50 | 500 hr.|June '40| 1650 L. 
eae: Gaaie. 60. 06 Fin ciccccccsccuse 24 1937 Ranger 165 SO0Ohr. 350hr. 2995) A.E. Padags, 340 Park St., Wis. Rap., Wis... 8A Cont. 65 455 hr. 55 hr.| 1650 
Decatur Avia. Co., 776 S. Maffit St., Decatur, Sioux Skyways,inc.,Mun.Arpt., Sioux Falls,S.D., 8A Cont. 65 | 735 he. 1550 Thor 
ES re ee R24 Ranger 145 690hr. 275hr. 2900 A.E. Padags, 340 Park St., Wis. Rap., Wis... 88 Lyc. 65 275 hr.| none 1550 Bob 
Cutter Carr Fly. Serv., P. O. Box 274, Albu- A. E. Padags, 340 Park St., Wis. Rap., Wis... 8 Cont. 55 450 hr.| none 1350 Mele 
quargne, HM. Mecccccccvcevcescoscoses 24 Warner 145 7OOhr.. 220 hr. 2750) Northern Air Serv., Grand Rapids Arpt., Gr. | | M 
W. Va. Air Serv., Inc., City Arpt., Clarksburg, Ee en heer BA Cont. 65 | 950hr.| yes 1300 Melr 
ES IONE Ree a 24 Warner 601 hr.| 90 br.| 2750 M 
Inter City Airlines, Boston Mun. Arpt., East MONOCOACH Ora 
NR Kock tenes as taeseee see 24 Warner 145 1200 hr.| 150 hr.. 2475||Carnahan Flyg. Serv., Arpt., Bloomington, Ill. Wright 998 br.| 165hr.) 995 Rob 
John P. Hall, W. Haven Arpt., W. Haven, Conn. 24 Warner 145 340hr. recently, 1695 | | Johr 
Chicago Avia. Corp., Curtiss Arpt., Glenview MONOCOUPE | re 
Bo vcccccccoccecccvccccsesccccoscce 24 Warner125 520hr.. 100hr.) 1595) €. H. Brockenbrough, Mun. Arpt., Charlotte, Ben 
Doug Schall, 33 Claggett Rd., Hyattsville, Md. KR 34 Wright 185 1275 Uh Mvaiinndbadiawacaksckestaeee eos 145 Warner145, 20hr.| No 5900 N 
Harrisburg Air Serv., Harrisburg, Pa....... Wright 800 hr.. 200 hr. 1100) St.Louis Fly.Serv.,Lambert Fid., Robertson, Mo.|Deluxe Lambert 90 Recently; 1950 Mech 
Piedmont Avia., Box 1941, Winston-Salem, Robert Belt, Red Oak, lowa.............- 90-A Lambert 90) 468hr.| 325 hr.) 1650 N 
|) Ee ee ee KR 34 Wright 165 657 hr.. 300 hr 925) Bennett Air Serv.,P.O.Box 247, Hightstown,N.J..|6-W W arner- 1290 hr., 74 hr.) 1200 Mcli 
Harrisburg Air Serv., Penn-Harris Arpt., Har Scarab 125 N 
risburg, Pa...-..-++seeeseeeeeeeress KR-34 Wright J65-175 1193 br.|1143 hr.) 900) |Chi. Avi. Corp., Curtiss Arpt., Glen., Ill......./90 Lambert 90) 490 hr.) 7Ohr.| 1195 Nei 
Wm. T. Anderson, P. O. Box 275, Essex Falls, Aero Serv., Inc., McKin. Arpt., Canton, Ohio... War-Scar 125) 750 hr. 80 hr.| 1150 ine 
WE, Je ccescseeccesceccccvcccocesooes 24-G8 Cirrus 95 580 hr yes 850) Oakland Aircraft, Alameda, Coal.......... Lambert 90 688 hr.|Feb. ‘39 850 Avi 
Doug Schall, 33 Claggett Rd., Hyattsville, Md. KR 31 Kinner 100 800 C 
Wm, T. Anderson, P. O. Box 275, Essex Falls MOTH | Mel 
Rr rer eae Ore are a 24-C-8 Cirrus 95 560 hr.| yes 800) |Carl Evers, 247 Park Avenue, N. Y., N. Y...|Gipsy Major 130 New 2800 A 



























































































March, 1941 FLYING and POPULAR AVIATION 93 
‘| AUTHORIZED AIRCRAFT DEALERS 
OVER- OVER- 
DEALERS MODEL AND ENGINE | TIME autep PRICE DEALERS MODEL AND ENGINE | TIME jauiep PRICE 
| | Mcinnis Avia. Serv., Minnea. Mun. Arpt., | 
NICHOLAS-BEAZLEY | | Minneapolis, Minn.........0eeeeeeeeee 53 lye. 65 =| 121 hr. new |$1300 
0 Rolph L. Burton, Alliance Fly. Serv., Mun. Arpt., | Meclinnis Avia. Serv., Minnea. Mun. Arpt., 
Alliance, Nebraska..........sseceeeee Model 8 Genet 80 585 hr. none | $500 Minneapolis, Minn... ........200ee0088 J3 Lye. 65 116hr. new 1300 
L-D Fly. Serv., Euclid Ave. Arpt., Will., Ohio. . |J3-60 Frnkin. 60 125 hr no 1300 
) PIPER CUB W. Arnet Speer, 3330 Barnett, S.Diego, Calif. Cont. 50 1740 hr. 366hr. 1300 
- George C. Haven, Schenectady County Arpt., ' Piedmont Avia., Box 1941, Winston-Salem, 
oa | ae Cub Cpe. Cont. 65 20 hr. no 2000 Dinca inraicc sen acuces ode aie eiaanacd oaacel Coupe '39 Cont. 65 435 hr. 59 br. 1295 
) Stiles Motor Co., 260 Main St., Northport,N.Y. Coupe J4A Cont. 65 84hr. New 1990 McBoyle Cub Sales, Lake Delton Arpt., Lake , 
J. A. Field, 17 Forman St., Bradford, Pa....|J-3-C Cont. 65 40 hr. no 19900  Tiesthbeneaeedteasasuueee J3 Spel. Lye. 65D 60 hr new 1275 
) J. A. Field, 17 Forman St., Bradford, Pa..../J4 Cont. 65 15 bre. no 1900 Rudy Pekrul, Traverse City Arpt., Michigan. .|J-3-L Lye. 65 150 hr 1250 
Hudson Valley Aircraft Co., 68 Dolson Ave., Decatur Avia. Co., 776 S. Maffit St., Decatur, 
EE Se ee Coupe J4 Cont. 65 40 hr.|Oct. '40) 1800 iicipdha in. tes) ete tiara ered daria deat Gmtarnivas J3C Cont. A-65 220 hr 1250 
) L-H Air Serv., Hatboro Arpt., Hatboro, Pa... .|J4 Cont. 65 130 hr. none 1800) |Baker-Eberle Avia. Co., City Arpt., Detroit, Mich. Coupe Cont. 65 330 hr just 1250 
Hangar Six, Inc., Stinson Fid., San An., Texas. . |J-4 Cont. 65 310 hr. 1775 | W.Va. Air Serv., Box 401, Cnty. Arpt., Clarks- 
John K. Hinson,Rutherford Arpt.,Baltimore,Md. Coupe '40 Lyc. 65dual 78hr. 78hr., 1768 DK: Ti Ciibietetekccececaneeeuawes Trainer Lye. 65 170 hr. 1250 
’ Lynchburg Air Trans. & Sales Corp., Preston W. Arnet Speer, 3330 Barnett, S. Diego, Cal. J3F Frnkin. 50 900 hr 25 hr. 1250 
Glenn Airport, Lynchburg, Va. ee... Coupe '40 Cont. 65 200 hr. 25 hr. 1750 |W. Arnet Speer, 3330 Barnett, S. Diego, Cal. J3F Frokin. 50 832 hr 1250 
N. Mex. Fly. Serv., Box 67, Clovis, N. ee: . Cruiser Cont. 75 64 hr. No 1725) Inter-City Fly. Serv., Mun. Arpt., Ft. Wayne, Ind. Sport Frnkin. 65 103 hr 1225 
Gerald W. Richardson, Pt. Erie Arpt., Erie, Pa. Cruiser JS Cont. 75 38 hr. New 1695 Mcinnis Avia. Serv., Minnea. Mun. Arpt., 
Skellys Fly. Serv., Greenville Arpt., Greenville, Pianeeee, Gitiss.05900secccncceses J3 Lye. 65 210 hr new 1200 
TTT J4 Coupe Cont. 65 90 hr., new | 1695||M. F. Warrington, Cub Air Serv., Selbyville, 
Piedmont Avic., Box 1941, Winston-Salem, Dinichidann ech ebaninlinewrescanesieek J-3 Cont. A-55 40 hr no 1200 
NES i ee ee Coupe '40 Cont. 65 122 hr. 1685 |Barr Aviation Corp., Detroit, Mich. ........- Cont. 65 230 hr. none 1200 
dual | Jerry C. Gendron, 208 W. Aurora St., lron- 
Elliott Fly Serv. Clinton City Arpt., DeWitt, la. |J5 Cont. 75 125 hr. | 1675 SOG ikdnestnesibandbenesensoens 1940 Lyc. 65 75 he 1195 
John Ruzicka, Circus City Arpt., Peru, ind..... Cruiser JS Cont. 75 18hr. none 1650 |M. F. Warrington, Cub Air Serv., Selbyville, 
M. F. Warrington, Cub Air Serv., Selbyville, asses thes beseeeadenenenenee Sport Trainer Cont.A-55 40 hr no 1175 
Dt odide eptedadn cage ccaquateial Cruiser Cont'l}A-75 | Brand 1650 |Art Whitaker, Portland Arpt., Portland, Ore.| Sport Frnkin. 50. (1200 hr. 1200 hr.| 1150 
new | Mcheux's Arpt., Stevens Mill Rd., Auburn, 
Robert Belt, Red Oak, lowa...........005- J5A Cont. 75 75 br. | 1650 Ps din bate bese Wekseeeaws es Seaplane J-2 Cont. 40 346 hr just 1150 
Elliott Fly. Serv., Clinton City Arpt., De Witt,la.| Cruiser Cont. 75 140 hr., none | 1650) Bowman Fly. Serv., Arpt., Keene, N. H..... J3L Lyc. 50 460 hr 1150 
Bethany Air Serv., Inc., Bethany, Conn...... Cont. 78 hr. 1650 Bethany Air Serv., Bethany Arpt., Beth., Conn.|J4 Cont. 50 242 hr ' 1150 
Sprgfid Avia. Co., Mun. Arpt., Sprgfid, Ill. ...|Coupe '39 Cont. 65 247 hr. 1600) Va. Cub Dist., Inc., Box 211, Farmv., Va... ./|Trainer lye. 65 250 hr 1150 
J. A. Field, 17 Forman St., Bradford, Pa....|J-3-C-65 Cont.65 d'l 40hr. no 1600 |M. F. Warrington, Cub Air Serv., Selbyville, 
Racine Fly. Serv., Racine Arpt., Racine, Wisc.|Cub '40 Cont. 65 250 hr. 210hr. 1600 Diiébh<-ecased bike snedednannenien Trainer J-3 Cont. A-55 35 hr. checked 1100 
Aero Brokerage Serv., Metro. Arpt., Van Frank Rensma, Youngsville, Box 441, Youngs 
OE NRCC RS nee Coupe Cont. 65 210 br. SE Sibie sect cite daeeeesenssanens 53 Lyc. 65 81 hr , 1100 
Des Moines Fly. Serv., Mun. Arpt., Des Moines, | Ray Wilson, Inc., Park Hill Arpt., Denver, Colo.|J3 Cont. 65 1402 hr | 1100 
ie eh niiuccsinitien ie wiaadaah Cruiser Cont. 75 30 hr.| new 1575) M. F. Warrington, Cub Air Serv., Selbyville,| 
McBoyle Cub Sales, Lake Delton Arpt., Lake Dh s0cnseccecssesnrecenesscesannce Sport Cont. 55 35 hr no | 1100 
I TU 666s cee tai cc teeeeeeh wil Cub Cont. 75 | 7Shr.| new 1575  Seidner Fly. Serv., S.A.M. Arpt., Youngstown, 
Matt. & Rappa, Roosevelt Fid., Min., N.Y. ...|Coupe Cont.65 | 285hr.|7-5-40 | 1575 Be becdaccecvensvesnseieencessey J-4 Cont. 65 230 hr. 1939 1100 
Jersey Fly. Service, Oakland, N. J......... Cruiser J-5 Cont. 75 135 hr.) none 1550 node 
J. A. Field, 17 Forman St., Bradford, Pa....|J-4 1939 Cont. 65 80 hr. no 1550 Sweet Fly. Serv., Visalia Mun. Arpt., Visalia, 
LD Fly. Serv., Euclid Ave. Arpt., Willo., Ohio. . |\Coupe Cont. 65 160 hr. no 1550 Kb es Ciaseesshweeneesasasees J-3-F-50 Frnkin. 50 829 hr. now 1100 
Rocky Mount Fly. Serv., Mun. Airp. R. Mt., N.C.|Coupe J-4 Cont. A 65 130 hr. none 1550 Wm. T.Anderson, P.O. Box 275, Essex Fells, N.J.|J-3L Lye. 55 190 hr. topped 1100 
R. E. Lee, Munic. Arpt., Rocky Mount, N.C... ./Coupe J-4 Cont. A 65 120 hr. no 1550) |G. L. Williams, Syracuse Arpt., Syracuse, N. Y.|J3f-60 Frnkin. 60 620 br just 1100 
Southern Air Serv., Memphis, Tenn.......... Cont. 65 100 hr. new 1550 |Wm.T. Anderson, P.O. Box 275, Essex Fells, N.J.|J-3-L lye. 55 190 hr top 1100 
Air City Fly.Serv.,5500 E. Third St.,Dayton,O. Cruiser Cont. 75 150 hr. 1545 |Neil McCray Arpt., Jamestown, N. Y....... J-3 Lye. 65 300 hr 1100 
Bob Wight, Box 487, Biloxi, Miss........++ Cruiser Cont. 75 237 hr. New 1525 G.L. Williams, Syracuse Arpt., Syracuse, N.Y.|J3F-60 Frnkin. 60 825 hr. 735 hr.. 1100 
motor Robert C. Howe, Gardner Arpt., Gardner,! 
Art Whitaker, Portland Arpt., Portland, Ore..|Coupe '39 Cont. 65 365hr. 365hr. 1500 Si c<ctneneed scenekenweeenhuepad J-3 Frnkin. 60 165 hr 1095 
Des Moines Fly.Serv.,Mun.Arpt.,Des Moines,la.| Coupe Cont.65 | 300hr. none _ 1500  B. F. Hines, P.O. Box 535, Hobbs, N. M.....|J-3 Frnkin. 55. | 500 br 75 hr. 1090 
Sofair, Inc., Roosevelt Field, Mineola, N.Y... |\Coupe Cont. 65 290 hr. | 1500 |Somerset Hill; Arpt., Basking Ridge, N. J....|J3L Lyc. 65 | 225 hr no 1090 
McBoyle Cub Sales, Lake Delton Arpt., Lake | Oscar L. H: stetter, York Arpt., Thomasville, Pa.| Coupe Cont. 65 349 hr., none 1075 
| Re eae Cub Cont.75 | 150hr. new 1500 ‘Hylan Fly. Serv., Rochester Arpt., Rochester, 
Bethany Air Serv., Bethany, Conn......... } Cont. 201 br. | 1500 . Masacsn tated vsarkeesaeheenueens 5-3 Cont. 65 775.9 3 40, 1050 
Seidner Fly. Serv., S.A.M. Arpt., Youngstown, | | Ralph L. Burton, Alliance Fly. Serv., Munic 
st a a ea J4 Cont. 65 | 212hr. new | 1495 Arpt., Alliance, Nebraska.............. J3-F50 Frnkin. 50 200 hr. 200hr., 1050 
Bennett Air Serv.,P.O.Box 247,Hightstown,N.J.|Cruiser JS Cont. 75 206 hr. 20hr. 1475|| Wenatchee Air Serv., Rt. 4, Wena., Wash. .|J3 Cont. 50 | 575 hr. 30 hr. 1050 
| since Air City Fly. Serv., 5500 E. Third St., cmehss | 
Seidner Fly. Serv., S.A.M. Arpt., Youngstown, Ks etka tteerteestenseneewe - J-3 Frnkin. 50 | 650 br yes 1045 
ES ee a ES Rew ata eee Cruiser Cont. 75 | 110 hr.\'40 mdi.! 1475)|Ben C. Arquitt, Mun. Arpt., Lima, Ohio... . . 3-3 Frnkin. 60 187 hr 1025 
Lexington Fly. Serv., Mun. pooh. Lexington, * Cruiser Cont. 75 184 hr. 1475 |Fayette Airways, Connellsville Arpt., Union-| 
B. F. Hines, P.O. Box 535, Hobbs, N. M...../J-3 Frnkin, 65 51 hr. no 1468 Mk sstedes (ik ebeeeecedaniakes 33 Cont. 65 | 175 br | 1000 
B. F. Hines, P.O. Box 535, Hobbs, N. M..../J-3 lyc. 65 112hr. no 1468 Rannells Air Serv., Arpt., Cumberland, Md... |J3 Frnkin. 60 | 500 br no 1000 
Earl J. Friedell, Hawthorne Fly. Serv., Charles- L. Dethloff, Airport, Willoughby, Ohio...... J-3 Frnkin. | 572 hr. oe 1000 
iit hh Ack ceeyen serenade bkewesas ocean J-5 Cont. 75 | 100 hr. 1450 |Al Gillis Fly. Serv., Great Falls, Mont...... Frnkin. 50 200 hr. none 995 
Hylan Flyg. Serv., Rochester, N. Y........- Cont. 65 | 450 hr. 25hr.. 1450 Somerset Hills Arpt., Basking Ridge, N. J....|/J3F Frnkin. 60 650 hr no 990 
Aircraft Unlimited, Roosevelt Fid., Mineola, Ben C. Arquitt, Mun. Arpt., Lima, Ohio...... J3 Frnkin. 60 296 hr. 252 hr. 985 
L Dicsencenpedmeseees BR ee ee Coupe Cont. 65 | 220hr. Tpd. Jersey Fly. Serv., Oakland, N. J. ..|J3 Dual Frnkin. 60 330 hr 40 hr 975 
200 hr. 1425 .|J. A. Field, 17 Forman St., Bradford, ‘Pa. J-3-F-50 = Frnkin. 50 465 hr yes 975 
Thomas Met. Toledo Mun. Arpt., Toledo, O..|Cruiser J-5 Cont. 75 | 180 hr. never 1425 Barr Avic. Corp., Detroit City Arpt., Detroit,| | 
Bob Wight, Box 487, Biloxi, Miss.......... Coupe 39 Cont. 65 175 hr. 1400 Risin ssincundthisss3s-40s strane Tr J3 Frnkin. 50 490 hr 975 
Mcinnis Avia. Serv., Minnea. Munic. Arpt., Lane Avia. Corp., Cleveland Arpt., Cleve., O.| Coupe Cont. 50 150 hr no 975 
ME Win csccvdcassseondenn 33 Lyc. 65 18hr. new 1350 Ben C. Arquitt, Mun. Arpt., Lima, Ohio...... J3 Frnkin. 60 | 314hr.) 272hr., 970 
Mcinnis Avic. Serv., Minnea. Munic. Arpt., W. C. Gage, Compton Arpt., Compton, Calif.|J3 Frnkin. 50 11556 hr. 1545 hr 950 
Miinanndlle, Mltbi<c0cséscceccenceces 433 Lye. 65 18hr.| new 1350) Al Gillis Fly. Serv., Great Falls, Mont...... | Cont. 50 | 734 br 10hr. 950 
OrangeburgFly.Serv.,Box 250, Orangeb.,S.C.|J-3 Lyc. 65 15 hr. none 1350 Melnnis Avia. Serv., Minnea. Mun. Arpt.,| | 
Robert Belt, Red Oak, lowa..........+++- J 5A cruiser Cont. 75 450 hr. 1350]; Minneapolis, Minn.........eseeeceeees J3 Cont.50 |1100hr.. SOhr. 950 
John K. Hinson, Rutherford Arpt., Balt., Md..|'39 Coupe Cont. 65 dual 283 hr. 5hr., 1350 Ray Wilson, Park Hill Arpt., Denver, Colo... J3F Frnkin. 50 | 1175 hr 80hr. 950 
J.L. Schroeder, Rt. 3, Box 117, Houston, Tex..|J3-F Trainer Frnkin. 65 7O hr. none 1338 |Ray Wilson, Park Hill Arpt., Denver, Colo... J3F Frnkin. 50 1290 br. 115 hr. 950 
Bennett Air Serv., P. O. Box 247, Hightstown, Des Moines Fly. Serv., Munic. Arpt., Des 
= Or rere sarki aietae ess eats hese J-4 Cont. 65 | 163 hr.) just | 1325 ARNE Bio nono cncesacccceneteesnes J3 Frnkin. 60 380 hr. none 950 
Mecinnis Avia. jan. anaes. Munic. Arpt. | | Fayette Airways, Connellsville Arpt., Union- 
I Toei. 058s cc0es0edsene J3 Lye. 65 | 40hr. new CS GN, Din. oc cn cicccccsenanctescessss 33 Frnkin. 65 4, 25bhr.11/10/40 950 
Mcinnis Avia. Serv., Minnea. Munic. Arpt., Safair Inc., Roosevelt Fid., Mineola, N. Y.... Trainer Frnkin. 50 750 hr. 20 hr 950 
Minneapolis, Minn... ....-seeeeeeeeees J3 lyc. 65 52hr. new 1325 W. Va. Air Serv., Box 401, County Arpt., 
Neil McCray Airport, Jamestown, N. Y..... Coupe '39 Cont. 65 | 160 hr. 1325 Chatters, We Veiscccoccacessvscesces Trainer Frnkin. 50 170 hr. 950 
J. L. Schroeder, Rt. 3, Box 117, Houston, Tex. .|J-3 Cont. 65 | 25 hr. new 1300) Utah Pacific Airways, Inc., Box 1187, Ogden, U. 43 Lye. dual 55 1193 hr. 1165 hr. 950 
Avia. Serv. Co., Inc., Brainard Fid., Hartford, } | Ben. A. Funk, Grover, Mo., Hy. 50......... Frnkin. 50 550 hr. 250hr.. 950 
en i Lipase than eae eee J3C-65 Cont. 65 15 hr. new 1300 Clinton Arpt., Elliott Fly. Serv., DeWitt, le. ..|J3 Frnkin. 50 550 hr. 950 
Mcinnis Avia. Serv., Minnea. Mun. Arpt., } Harrisburg Air. Serv., Penn.-Harris. Arpt., 
_ Minneapolis, RP 53 Lye. 65 | 136 hr.| new | 1300 Harrisburg, Pa. .cccccccccccccccccese J3t Lyc. 55 910 hr. 825 hr. 950 
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FLYING and POPULAR AVIATION 





FLYING and POPULAR AVIATION 


USED PLANE LISTING OF 


March, 











DEALERS MODEL AND ENGINE 
Va. Cub Dist., Inc., Box 211, Farmville, Va.. heaiuts Lye. 50 
Rocky Mt. Fly. Serv., Mun. Arpt., Rocky Mt., 

Pe icrhd eG dCeCCRNESA DEDEDE SSOSNE J3 Frnkin. 55 
L-D Fly. Serv., Euclid Ave. Arpt., Willo., Ohio J3-50 Frnkin. 50 
W. A. Crews, 1201 W. Ash, Blytheville, Ark. Late 1939 F-50 
W. A. Crews, 1201 W. Ash, Blytheville, Ark. Late 1939 Lyc. 50 
Paul D. Eyster, Tri-State Arpt., Angola, Ind. J-3 Frnkin. 60 
W.Va. Air Serv., Box 401. County Arpt., 

CR, WSs cciccscoveccveseees J3F Frnkin. 50 
Somerset Hills Arpt., Basking Ridge, N. J.... J3L Lye. 55 
Ray Wilson, Park Hill Arpt., Denver, Colo.... J3F Frnkin. 50 
Ray Wilson, Park Hill Arpt., Denver, Colo... J3F Frnkin. 50 
Red Bank Arpt., Inc., Red Bank, N. J....... J3 Cont. 50 
Pekrul’s Fly. Serv., Traverse City Arpt., Mich. J-3-F Frnklin 
Paul D. Eyster, Tri-State Arpt., Angola, Ind. . J-3 Frnkin. 60 
L-H Air Serv., Hatboro Airport, Hatboro, Pa. J-3 Lyc. 55 
Hawthorne Fly. Serv., Mun. Arpt., Charleston 

Me dckadeateaReceecatereTede eeu J-3 Frnkin. 50 
Decatur Avia. Co., 776 S. Maffit St., Decatur, 

EASE EEDCCHHERONENSS DORE U Se OE SO J3F Frnkin. 50 
Seidner Fly. Serv., S.A.M. Arpt., Youngstown, 

GG. ccceve Coccvrerevcccecsevcccce J-3 Frnkin. 50 
Ellis Eugene Eno, Eno Arpt., Fort Dodge, lowa Coupe '39 Cont. 65 
Staff. Rogers, Box 599, Wewoka, Okla..... J3 Frnkin. 50 
Va. Cub Dis., Inc., Box 211, Farmville, Va. . Trainer Frnkin. 50 
Southern Air Serv., Memphis, Tenn........- Lyc. 50 
Gerald W. Richardson, Port Erie Arpt., Erie, 

Pc tnrdvnetevesrendeewbaaceéadtenesee J3F Frnkin. 60 
Gerald W. Sandee, Port Erie Arpt., Erie 

Pictwikbdtéediete ReRRes KaRKaxexews J3F Frnkin. 60 
John P. Hall, West Haven Arpt., West Haven 

Cc cccccedessicvovccsovsceosees Cont. A-50 
J. C. Gendron, Ironwood, Mich. ......-++> Sport J3 Frnkin. 50 
Louisville Fly. Serv., Bowman Fid., Louisville, Ky. J3F-60 Frnkin. 60 
Louisville Fly. Serv., Bowman Fid., Louiville, Ky. |J3-F60 Frnkin. 60 
Somerset Hills Arpt., Basking Ridge, N. J.... J3L Lye. 50 
Melnnis Avia. Serv., Minn. Munic. Arpt., Minn., 

PEs occ ccrcvtseserecosesosccevves Cub J3 Frnkin. 50 


Bennett Air Serv., P.O. Box 247, Hightstown, Cub Train. Dual Frnkin, 50 
2 Bendix Mags 


WYTTTETITETT TET J-3 

The Hudson Valley Aircr., 68 Dolson Ave.,|J3 Trainer 
Middletown, N. Vecccccccccccccsccccs 40 Piper 

W. B. Skelton, Greenv. Arpt., Greenv., Pa... |J3 

J.C. Gendron, 208 W. Aurora St., lronw., Mich.| Sport 

Skelly's Fly. Serv., Greenville Arpt., Grnv., Pa.|J-3 

Frank Rensma, Box 441, Youngsville, Pa... .|J3 

John Ruzicka, Circus City Arpt., Peru, Ind...|J3 '39 

Jenkins Air Serv., Munic. Arpt., Rochester, N.Y. Trainer Cub 


Paul D. Eyster, Tri-State Airpt., Angola, Ind. .|Cub J3 
Fayette Airways, Connellsville Arpt., Union-| 

town, Pa.. CECI SE SSHSCOSESESOSS Cub J3 
Fayette Airways, Connellsville Arpt., Union- 

CW, POrccvececescvcvcsssesseeceoe Cub J3 
L-H Air Serv., Hatboro Arpt., Hatboro, Pa... |J3 
Ellis Eugene Eno, Eno Arpt., Fort Dodge, la... |\Cub Coupe 


Sky Sport, Inc., Cincinnati Arpt., Sharonville, O.|J350 


Hylan Fly. Serv., Rochester Arpt., Roch., N. Y.|J-3 
Stafford Rogers, Box 599, Wewoka, Okla. .|J3 

Va. Cub Dis., Inc., Box 211, Farmv., Va... .|Trainer 
T. Metcalf, Toledo Mun. Arpt., Toledo, O.. .|J3F 


Chi. Avia. Corp., Palwaukee Arpt., Mt. Pros., Ill. |J3L 








Ranger Flyg. Serv., Ranger, Texas......... J3F 
Bill LePine, Tri-City Arpt., Endicott, N. Y..... Cub J3 
Louis A. Musgrove, Box 814, Morgantown,| 

| ne ee 1J3 
Fayette Airw., Connellsville Arpt., Uniontown,| 

Pet kbw he deteseh Nee sedesteecoeses Cub J3 
Akron Airw., Inc., Arpt., Akron, Ohio. ...... 
Ramnells Air Serv., Arpt., Cumberland, Md..|J3 
Ranger Flyg. Serv., Ranger, Texas......... | J3F 
Ranger Flyg. Serv., Ranger, Texas........ J3F 
Susquehanna Air Serv., Montoursville, Pa... |J-3 
Skelly's Fly. Serv., Greenville Arpt., Green-| 

AE ee a eee J-3 
Seaboard Air Trans., Lumberton Arpt., Lumb. | 

06. Crccccese (ideal ebeebensuen 

Howard G. ‘anes, Box 2104, Huntington, | 

We VOoccc eserves seecscsecesceecces J-3 
L. H. Melter, Solon Arpt., Solon, Ohio. ..... 1J3 
Howard G. Mayes, Box 2104, Huntington,| 

Wis Wi 6666.6060 5 6.6:6:6:0:66:06642%00:00:0'° \J-3 
Bob Howe, Gardner Arpt., Gardner, Mass.. |Late '39 

Cub J3 

T. Metcalf, Toledo Munic. Arpt., Toledo, Ohio |J3F 
Ben C. Arquitt, Munic. Arpt., Lima, Ohio. .... Cub J3 '39 
Sky Sport, Inc., Cincinnati Arpt., Sharonville,O. | J350 
Akron Airw., Inc., Arpt., Akron, Ohio. .... 
Ranger Flyg. Serv., Ranger, Texas.........|J3F 


Bennett Air Serv., P.O. Box 247, Hightstown, 
FE. Fathrcecceacesoeesoaseseseescoous 


Ellis Eugene Eno, Eno Arpt., Fort Dodge, la. . 


Frnkin. 50 


Lye. 50 
Frnkin. 
Lye. 50 
Frnkin. 50 
Frnkin. 50 
Lye. 50 

Frnkin. 50 


50 


Frnkin. 55 


Lye. 50 
Frnkin. 50 
Cont. 65 
Frnkin. 50 
Lyc. 50 
Frnkin. 50 
Cont. 50 
Frnkin. 60 
Lye. 50 
Frnkin. 50 
Lyc. 50 


Lye. 50 


Lye. 50 
Lye. 50 
Frnkin. 50 
Frnkin, 50 
Frnkin, 50 
Lye. 55 


Lye. 50 
Cont. 50 


Cont. 50 
Cont. A40 


Frnkin. 
Cont. 
40 hp 
Frnkin 
Frnkin, 50 
Frnkin. 50 
Cont. 50 
Frnkin. 50 


50 


50 





1100 hr.|Jan. 


OVER- 


HAULED| PRICE 





Cub Trainer '39 Lye. 50/1000 hr. 


time 
48 min. 
recent 


| 
| 
| 
| 








TIME 

400 hr. 

400 hr.; none 
650 hr. no 
700 hr.| 660 br. 
650 hr.| 5Ohr 
210 hr.| none 
220 hr. 

850 hr.| 750 br 
972 hr. 62 hr 

1040 hr.; 116 br 
975 hr. 85 hr 

1010 hr.| 370 hi 
275 hr.| none 
750 hr.| 500 hr 
800 hr. 

020 hr 

235 hr.| 1940 
model 

450 hr.| recently 

800 hr.| 600 hr. 

800 hr., 700 hr. 

300 hr.. new 

| 300 hr.| 200 hr. 

| 

675 hr. no 
600 hr.) recently 
325hr.| 50 hr. 
545 hr.| none 
574 hr.| none 

| 900 hr.| 750 hr. 
340 hr.| new 
16 hr. 
371 hr. | since 
overhaul 
| 400 hr.| 9/40 
| 650 = oN ‘40 

530 hr.| 525 hr. 
675hr.| 50 hr. 
620 hr.| 560 hr. 

1400 hr.| 250 hr. 

1000 hr.| 700 hr. 

| 450 hr.| none 

715 hr.|12 15/40 

} 

650 hr.|12 /15/40 
750 hr.| 500 hr. 
425 he.| recent 

| 436 hr.| will 

1050 hr.|Aug. '40 

1100 hr.| 800 hr. 
400 hr.| 300 hr. 
600 hr.| 520 hr. 

1000 hr.! 200 hr. 
775 hr.iJuly '40 

1400 hr.|1100 hr. 
650 hr.| 200 hr. 
740 hr.}12 /15/40 
800 hr.| 200 hr. 
600 hr. no 

1000 hr.|Apr. '40 
775 hr.|May '40 
950 hr.| 600 hr. 
800 hr.| 25 hr. 
450 hr.| just 
900 hr. 

350 hr.| 300 hr. 
11000 hr.) 50 hr. 
130 hr. 

1170 hr.| 220 hr. 
678:20| 556:15 
655 hr. will 

| 320 hr. 

40} 


Cub Trainer J3 Frnk. 50 | 703 hr.| Eng. | 





$950 


950 
950 
925 
925 
925 


925 
925 
900 
900 
900 
900 
900 
900 


900 
900 
900 
900 
900 
900 
900 
895 
895 
895 
895 
895 
895 
890 
875 
875 
875 
875 
875 
875 


850) 
850] 


850} 
850 


850 


850 
850 
850 
850 
850 
850 
850 
850 
850 
825 
800 


800 


800 
800 
800 
800 
800 
795 


795 
795 


785 
795 


785 
775 


775 
750 
750 
750 
750 


725 


725 





||Al Gillis Fly. Serv., 
\|Red Bank Arpt., Red Bank, N. J...... 
{| Weymouth Haver, Lebanon, N. J.......+-- | 


DEALERS | MODEL 





E. H. Brockenbrough, Munic. Arpt., Charlotte, 
ode SO TE ee ee er ree err e J-2 
Piedmont Avia., Box 41, Winston-Salem, N. C.\Cub J-3 


C. R. Galloway, 3006 Hardi, Ft. Smith, Ark... |Sport 
Johnny Haralson, Air Trans. & Sales Co., 

Toney Field, Pine Bluff, Ark...........+. Cub J-3 
Woodlawn Balto Co., Baltimore, Md....... J-3 
Edwards Fly. Serv., Flushing Arpt., Flushing, 

jtravkvecgssnesesesbenevienekbans ub J-3 
Calkins Arcft., 1022 N. Atlantic, Seattle, Wash 
Oakland Arcft., Alameda, Cal.........-++ J-2 
Meinnis Avia. Serv., Minn. Avia. Serv., Minn., 

TNs cc cccesovescesessceseeseeesse Cub J2 
Utah Pacific Airwys., Inc., Box 1187, Ogden, |U.J3 


Calkins Arcft., 1022 N. Atlantic, Seattle, Wash. 
Boulevard Arpt., Inc., Roosevelt Bivd., & Red 
tion We,, Fatale, Pa. csccccccccces 


Calkins Arcft., 1022 N. Atlantic, Seattle, Wash. '|J-2 
Wenatchee Air Serv., R.F.D. No. 4, Wen- 
CR, FN 66 0000008000 ceseen es 


Bivd. Arpt., Inc., Roosevelt Blvd. & Red Lion 
Ré., Peladelghlio, PO... cccccccccsccsce 


R. E. Lee, Munic. Arpt., Rocky Mount, N. C. . 
Clinton Arpt., Elliott Fly. Serv., DeWitt, la... 
W. B. Jones, Arpt., Marlboro, Mass........ 
Carolina Aircraft Sales, Munic. Arpt., Char- 


Phillip A. Meinke, Route No. 3, Willo., Ohio. J2 
Ramnells Air Serv., Arpt., Cumberland, Md. .|J2 
Rocky Mt. Fly. Serv., Mun. Arpt., Ry. Mt., N. C.|J2 
C. W. Peterson, Pet. Fly. Serv., Salina, Kansas J2 
Bill LePine, Tri-Cities Arpt., Endicott, N. Y..|Cub J2 


Krantz Aeronautical Serv., Port Erie, Erie, Pa. J-2 
Louisville Fly. Serv., Inc., Bowman Fid., Louis- 

ville, Ky. ccccccccccccccccccccccccces 
New Mex. Fly. Serv., Box 67, Clovis, N. M.. 
John Ruzicka, Circus City Arpt., Peru, Ind.... 
Krantz Aeronautical Serv., Port Erie, Erie, Pa.|J-2 


Aviation Service, Hartford, Conn........++ E-2 
Aviation Service, Hartford, Conn.........+- E-2 
PITCAIRN 
Bivd. Arpt., Inc., Roosevelt Blvd. & Red Lion 
Rd., Philadelphia, Pa... ....eeeeeeeees PA-7 
PORTERFIELD 
Falcon Aircr. Corp., L. A. Munic. Arpt., Ingle- 
WN Ciiceccescsccsecocccdveseees 1937 
Speed's Flyg. Serv., Holmes Arpt., Jackson 
Pian Mh. Vesscccccesccccocesccesecese 
Moline Fly. Serv., Munic. Arpt., Moline, Ill. .|CP50 


Bethany Air Serv.,inc., Amity Rd., Bethany, Conn. 











Boker-Eberle Avia. Co., City Arpt., Detroit, 

Pid. ccc vccvcdccoccesccescesceses 
Doug Schall, 33 Claggatt Rd., Hyattsville, 
tot bee eheinaeeneheeede geese ee Zephyr 

REARWIN 
Doug Schall, 33 Claggatt Rd., Hyattsville, 

dn 660060 bndsesR ener nweseescosee |Cloudster 
C. Evers, 247 Park Ave., N.Y.C.........4-- 

Cape Aircraft, Inc., Falmouth Arpt., Hatch,| 

ia ae RO NRE aa oe | Sportster 
Dowson Air Serv., Box 852, Salina, Kans. . .| 7000L 
Falcon Aircr. Corp., L.A. Munic. Arpt., Ingle- 

WOE, Gv cccccccessceccscsesecvees [Sportster 
Jennings Bros., No. Grafton, Mass.....++++ 
Utah Pacific Airways, Inc., Box 1187, Ogden, U. 

Four Lakes Avia. Corp., Royal Arpt., Madison, | 

Wc déad nce nacaencdenenteeseenede6 000 
Cape Aircraft, Inc., Falmouth Arpt., Hatch- 

Pld, MaBsccccccccccsccsseccsseccse 8500 
P. A. Meinkie, Route No. 3,Willo., Ohio... .|/8500 
E. H. Brockenbrough, Munic. Arpt., Charlotte, | 

De Bohn h00:6:50 00000008 8006500 04008 Sportster 
Falcon Aircr. Corp., L.A. Munic. Arpt., Ingle- 

NE Hts oa sascccenceeasedadurecs |Sportster 
Racine Fly. Serv., Racine Arpt., Racine, Wisc.|7000 
Neal McCray Arpt., Jamestown, N. Y.....- 11936 
| ROBIN 


Great Falls, Mont...... 


| 
| 
| 
} 


AND ENGINE | TIME | OVER. 


Cont. 
Cont. 40 


Cont. 40 


A-44 
40 


Cont. 
Cont. 


40 
40 
40 


Cont. 
Cont. 
Cont. 


40 
40 
40 


Cont. 
Cont. 
Cont. 


Cont. 40 hp. 


Cont. 40 


Cont. A40 


Cont. 40 hp. 


Cont. A40-4 
Cont. 40 
Cont. 40 


Cont. 40 
Cont. A40 
Cont. 40 
Cont. A40-4 
Cont. 40 
Cont. A-40-5 
Dual 

Cont. A40 


Cont. 40 


Cub Trainer Cont. 40 hp. 
Cub J-2'37 Cont. 40 


Cont. A40 
Cont. 40 
Cont. 40 


Wright 240 


Warner 90 


Cont. 50 
Cont. 50 
LeBlond 


| 


| 


| 
| 
| 


LeBlond 70 


40 hp.| 


120 hp. Ken 
Royce 
Warner 90 


LeBiond 90 
LeBlond 90 


"39 70 LeBlond 
LeBlond 70 
LeBlond 85 
LeBlond 70 


LeBlond 85 
LeBlond 85 


LeBlond 70 
LeBlond 


LeBlond 70 
LeBlond 70 


OXxS 


Challenger 185 
Challenger 185} 


| 
| 
| 





| 


575 br.|Oct. '40 
395 hr.| 150 hr.| 


[Dec. '39) 


PR'CE 
$700 
700 
700 


695 
695 


675 
675 
665 


650 
650 
650 


625 


625 


600 


600 


600 
600 
600 


600 
550 
550 
550 
550 
525 


525 
525 
510 
500 
500 


500 
500 


1800 


1250 
1200 
1095 
900 
850 


575 


3675 
2250 


1350 
1275 
1100 
1075 
1050 
1050 


950 
950 


900 
850 


850 
695 


—|———/———_ = 
| 700 hr.| 60 hr.| 
496 hr. 76 hr. 
ago 
450 hr.| recent 
650 hr.; 600 hr. 
376 hr.; 120 hr. 
930 hr.| 875 hr. 
800 hr.| 17 hr. 
1785 hr. May ‘40 
930 hr.) 4 hr. 
1500 hr. now 
1467 hr.| 138 hr. 
500 hr.| 250 hr. 
| since | 
over- 
| | haul |} 
854 hr.| 263 hr. 
| 
975 hr.| 20 hr. 
| ago 
250 hr.| 100 hr. 
since | 
over- | 
haul 
520 hr., 8/40 
900 hr.| 100 hr. 
50 hr. 
| 
900 hr.| 850 hr. 
479 hr.|re-cov'd 
500 hr.| 50 hr. 
450 hr.|Sept.'40 
588 hr.| 558 hr. 
900 hr.| 800 hr.! 
| 350hr.| 75 br. 
672 hr.| 162 hr.| 
700 hr.| now | 
310 hr. 10 hr. 
650 hr.| 150 hr. 
998 hr.| 283 hr. 
323 hr.| 285 hr. 
| 
450 hr.) no 
105 hr. 
350 hr.| 250 hr. 
178 hr.) | 
t 
| 
485 hr.| 400 hr.! 
300 hr. 
55 hr. 
138 hr.| none 
| 
| 
340 hr.| newly 
Eng. 
| 235hr.| 20 hr. 
| 
680 hr.| 50 br.| 
1100 hr.| 900 br.| 
225:25 
hr. | 
650 hr.| just 
900 hr.| being °.| 
900 hrj 50 ne.| 
528 hr.| 528 hr.) 
850 hr.| 700 hr.| 


895 
650 
475 
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| ] 
DEALERS | MODEL AND ENGINE | TIME HAULED} PRICE mace | DEALERS | MODEL AND ENGINE L TIME aveto| PRICE 
| iPacite Dis. Corp., 1321 Flower St., Glen., Cal.|5M6000B 3 Lyc. 215 |s918 1 hr. a 735 he. $1750 
RYAN | \Moberly Fly. Serv., 605 Concannon St.,| “| 
Galvin Fly. Serv., Boeing Fid., Seattle, Wash.|B-5 Wright 330/3700 hr.| 100 hr./$1350 Rabatte, Mitiecco006005sc0cscsecesese |1933SR lye. 215 1250 hr.|1 200 hr.| 1350 
O'Neal Aircraft Co., O'Neal Arpt., Vincennes,| | Akron Airways, Arpt., Akron, Ohio........+ |SR Lyc. 850 hr.| 350 br.; 1350 
Wb ccccvcecoceccsusccoovcvescesees BI 5-5 950 hr.) 800 hr.} 795) |Akron Airw., Arpt., Akron, Ohio.........-+ | lye. 215 1200 br.) 315 hr.) 1300 
Chi. Avi. Corp., Palwaukee Arpt., Mt. Pros., Ill.|SR lyc. 215 1000 hr.; 500 hr.| 1295 
SECURITY | ||Huron Fly. Serv., Box 415, Huron, S. D..... |SM8A lyc. 215 1900 hr.|8-20-40) 1100 
Avia. Serv. Co., Brainard Fid., Hartford, Conn./S1A Kinner K-5 (1043 hr.) 303 hr.) 850) Seaboard Air Trans., Lumberton, N. C...... |R lye. 215 750 hr.| 350 hr.) 1100 
| 100 hp. ||R. F. Turner, Airport, Spartanburg, S. C..... is Lyc. 680 800 hr.| 150 hr.) 1150 
||Springfield Avia. Co., Munic. Arpt., Spring- } 
SIKORSKY |g" Gagan Seraerelie te teeter! SM-8A Lye. 215.—|- 760 br.) 360 . 1075 
E. W. Wiggins Airways, Inc., Providence, R. 1.|S-39 Wasp 450 | 700 hr.\recently 6000) |Four Lakes Avia. Corp., Royal Arpt., Madison,| 
Carl Evers, 247 Park Ave., N. Y.,N. Y..... |Amphibian 5 pl Wis. cccccccccccccccccccccccccecess [SMeZAA Wright 175| 543:50| 516:45; 1050 
Pratt Whitney 3800) |Fox Valley Fly. Serv., Arpt., Aurora, lll. .... Ss Lye. 215 965 hr.| 791 hr.; 1050 
| Wasp Jr. 300 hp. Falcon Aircr. Corp., L. A. Mun. Airpr., ingle-| 
Muncie Avia. Corp., Muncie Arpt., Muncie, WE, Gc cncasveccanssensevceseve SM 2AB Wright J5 950 
Biicnictncsdacdéascesesewbettiiexens $-39 300 h.p.| 465 hr.) 55 hr.) 3750||Maheux's Airpr., Inc., Stevens Mill Rd., Au-| 
Pratt- Whitney SEER eee SMBA Lye. 21 5h.p. 950 
| Barr Aviation Corp., Detroit, Michigan...... | lye. 215 890 hr.|Shr.eng.| 950 
SPARTAN ||Tei Cities Avia. Sch., Tri Cities Airpr., Endicott,| | 
Aero Brok. Serv., Metro. Arpt., Van Nuys, Cal./C3 Wright 175| 580 hr.) 241 hr. 1000) ib Uaiunu8666senhehccweeuseaeneusse |SMBA lye. 215 1500 hr.|1300 hr.| 900 
Spartan Sch. of Aeron., Box No. 2551, Tulsa,| || Jesse Jones Mun. Arpt., Lancaster, Penna.....| SM BA Lye. 225 800 hr.| 200 hr.| 900 
ee aecineevsssctteetesseneaseed c-3 Wright J6-7| 506 hr.| not re- 900) /St. Louis Fly. Serv., Lamb. Fid., Robertson, Mo.| SMIF Wright 81Shr.jrecently; 895 
built ] | 330 h. p. 
Spartan Schl. of Aeron., Box No. 2551, Tulsa, Decatur Avia. Co., 776 S. Maffit St., Decatur, (SMIF Wright J69 
Gs 66-necintpaenneenedandgeudats c-3 Wright J6-5|2091 hr.) 26 hr. 850) | Mabnennen00ss6sei8660s000n00seswees 330h.p. | 850 hr.) 220hr.) 895 
Spartan Schl. of Aeron., Box No. 2551, Tulsa,| ||Midwest Av. Sales, Stinson Arpt., LaGrange, 
Ns Kebdwsecdddoesusseeteseonnns |\C-3 Weted S6-SUAES GEOR FOR icc cccescecccscccceccccescevccess SMBA 2025 hr.) yes 800 
Spartan Schl. of Aeron., Box No. 2551, Tulsa, | not I} ||Leeword Aircraft, New Kensington, Pa...... Lye. 215 900 hr.) 250 hr.) 795 
RN tcidinetr tara ta nid teas a eae rakseeieeGiaaabeesid c-3 Wright J6-7| 926 hr.| rebuilt 750) Aero Brokerage Serv., Metro Arpt., Van Wright J-5 
1 emipctiaantiins SMI 220h.p. |1870 hr. 120hr.| 725 
SPORTWING ||P. A. Meinke, Route No. 3, Willo., Ohio. “|SM-2 War-Sca-125 100 hr. 500 
Ockland Aircraft, Alameda, Colif......... Kinner 125 | 640 hr.\Jan. '40 a 
STANDARD \| TAYLORCRAFT 
O'Neal Aircraft Co., O'Neal Arpt., Vincennes, ||Walter D. Mauk, Mun. Arpt., Blackwell, Okla. Cont. 65 19 hr.) new 1950 
Diibinin coms cunctabrsaxereaaseas 5-5 700 hr.| 650 hr.) 1195) |Narragan. Avi. Serv., R.I. State Arpt.,Hills,R.1,| Delux Cont. 65 202 br.| 1895 
A. A. Knowles, Rt. 4, Boise, Ida........... New Wright J 5,220] 417 hr.|3-15-40| 1000||Fox Valley Fly. Serv., Arpt., Aurora, Ill. .... Deluxe = Cont. 65 138 hr.| none | 1850 
H. P. Grim, Jr., R.F.D. No. 4, Staunton, Va..| Kinner B5 |1259hr.| 80hr.| 850||Frantz Fly. Serv., Box 2504, Roanoke, Va... |40 Cont. 65 350 hr. 1800 
Blvd. Arpt., Inc., Roosevelt Blvd. & Red Lion| ||Narragan. Avi. Serv., R.I.State Arpt., Hills,R.1,| Delux Cont. 65 308 hr. 1795 
i: PRE. UR a n.s5.d6edeuksteen New D-29 Kinner 1300 hr. no —_ Dufort School of Aeron., Malone, N. Y...... BC Cont. 65 300 hr. be 1775 
100 hp. 1} -1-40 
||A. J. Moore, 324 State St., Baden, Pa..... |B2 Cont. 65 95 hr. 1750 
STINSON ||Springfield Avia. Co., Mun. Airp., Spring, Ill./BC-65 Cont. 65 190 hr. 1750 
Chi. Avi. Corp., Curtiss Arpt., Glenview, Ill. . Reliant SR8E Wright 350| 275 hr.| 80 hr.| 5750)|Franklin Rose Airerft, Bay Aird, Alameda, Cal.|BC-65 Cont. 65 175 hr. 1750 
Thomas Oakes, 240 Belleville Ave., Bloom-| C. R. Galloway, 3006 Hardie, Ft. Smith, Ark.|Delux Cont. 65 210 hr.) none 1750 
a") Sere ree SROBD Lyc. 245 620 hr.| 350 hr.| 4500) |Moline Fly. Serv., Mun. Airp., Moline, Ill...... |BC-65 Cont. 65 650 hr.| | 1650 
Leech Aircraft, Inc., Roosevelt Fid., Mineola,| Roscoe Turner Aeron., Indianapolis, Ind...... Deluxe BC Cont. 65 305 hr.|Top.Reg.| 1650 
RE RAE AIOE TERE TED ARE SR-9D Wright 285 3900||Washington Pk. Arpt., Homewood, Iill....... Cont. 65 150 hr.) none | 1650 
Lynchburg Air Trans. & Sales Corp., Preston Clinch Fly. Serv., Mun. Arpt., N. Pl, Neb. B lyc. 65 1000 hr.| 800 hr.| 1600 
Glenn Arpt., Lynchburg, Va..........+- SR7 Lyc. 245 hp.| 700 hr.| 25 hr.| 3500) |Colo. Avia. Co., 426 U.S.Natl. BB, Denver, Col. BC-65 Cont. 65 400 br.| yes 1575 
Leech Aircraft, Inc., Roosevelt Fid., Mineola,N.Y.|105 Cont. 80 54 hr.) none 3465 Dual 
George C. Haven, Schenectady City Arpt., Mcinnis Avia. Serv., Minneapolis, Mun. Airpt., 
DI TN Toc cecsissocnsasece 105 Cont. 80 200hr.| mo | 3100|| Minneapolis, Minn..........eeseeeeees BL65 Lye. 65 65 hr.) new | 1550 
Starter Moline Fly. Serv., Mun. Airp., Moline, Ill... ... |BL-65 Lye. 65 505 hr.| none 1550 
Indiana Air Serv., Bendix Fid., So. Bend, Ind. . ‘SR 7C lye. 265 1600 hr.|1500 hr.| 3000||Dewey Eldred Fly. Serv., Lost Nation ae Seaplane 
Seaboard Air Transport, Lumberton, N. C... |SR-6 lye. 225 298 hr.| 190 hr.) 3000|| Willoughby, Ohio. ....... se eeeeeeeee Cont. 65 302 hr. 1550 
Inter-City Airlines, Inc., Boston Munic. Arpt.,| Bob Howe, Gardner Airp., Gardner, Mass. . .|8C1940 Cont.65h.p. | 168 hr.| 1500 
I NS on wish nob nalendsebeee “105” Cont. 80 50 hr. 2975\|Hubert & Dillon Air. Serv., inc., Box 177-S, | 
Franklin Rose Aircr., Bay Airdrome, Alameda, PRE, Ws 6 04606 5000-0000060e008 39 Cont. 65 450 hr. 1500 
les cwassauccsbeendenvecuneneaben 105 Cont. 80 275 hr.| 2950) |Charles Feris, Hillside, l..........seeeeee Lye. 65 225 br. 1500 
Pete Grim, R.F.D. No. 4, Staunton, Va...... 105 Cont. 80h.p.| 250 hr.| none | 2895||Ben A. Funk, Hy. No. 50, Grover, Mo...... lyc. 65 30 hr.| since | 1495 
Al Gillis Fly. Schl., Great Falls, Mont........ SR6 245 Lyc. 575 br.| 125 hr.) 2850 aed 
Leech Arcft., Inc., Roosevelt Field, Mineola, N.Y.|105 Cont. 80 182 hr.| none 2880) |Merrill Hale, Hillsgrove, R.1...........44. Cont. 65 490 hr. 1495 
Air Service, Mun. Arpt., Denver, Colo...... 105 Cont. 80 240 hr.| 40hr.| 2800)|Glens Falls Fly. Serv. Airp., Glens Falls, N. Y.|Deluxe BC Cont. 65 475 hr.) 450 br.) 1475 
J. A. Atherton, Arpt., Rochester, Minn... ... 105 Cont. 80 hp. 95 hr. no 2750 | |Fox Valley Fly. Serv., Arpt., Aurora, lll. .... \Trainer Lyc. 65 60 hr.) none 1475 
Pacific Dis. Corp., 1321 Flower St., Glen., Cal.|105 Cont. 75 10hr.| no | 2750||W. B. Jones, Arpt., Marlboro, Mass........| Lyc. 65 262 br. 1475 
Chi. Avi. Corp., Curtiss Arpt., Glenv., Ill... ./SR5B Lyc. 245 [1000 hr.| 100 hr.| 2665||C. R. Galloway, 3006 Hordie, Ft. Smith, Ark,|Deluxe lyc. 65 625 hr.) recent | 1475 
Jenkins Air Serv., Munic. Arpt., Rochester, N.Y.|105 Cont. 80 175 he. 2650)| } Major 
Edwards Fly. Serv., Flush. Arpt., Flushing, L.1.|105 Cont. 80 400 hr.| 320 hr.| 2600) |Moline Fly. Serv., Mun. Airp., Moline, Ill...... |BL-65 Lye. 65 165 hr.| none 1450 
Sioux Skyw., Inc., Muni. Arpt., Si. Falls, S. D.|105 Cont. 80 210 hr. 2500) |Inter City Fly.Serv., Mun.Arpt.,Ft. Wayne, Ind. |Deluxe Craft Cont. 65 550 hr. 1450 
Johannesson Fly. Serv., Stevenson Arpt., Win.,| W. B. Jones, Arpt., Marlboro, Mass........ lye. 55 210 hr. 1450 
Winns sudtsudcuamiesadcebananwmals SM2A J6-5-175 |1750 hr.|May '39| 2500)|Inter City Fly.Serv.,Mun.Arpt.,Ft.Wayne, Ind. Lyc. 50 177 he. 1425 
Moline Fly. Serv., Munic. Arpt., Moline, Ill. ,|SR5-A lye. 245 810 hr.) 750 br.| 2495||Dufort Schi. of Aero., Malone, N. Y........ {BL lye. 55 100 hr.|new 
Leech Arcft., Inc., Roosevelt Field, Mineola, N.Y.|105 Cont. 75 545 hr.| 160 hr.| 2450 | 10/40 | 1400 
John K. Hinson, Rutherford Arpt., Balti., Md. .|SR6 Lye. 225 1070 hr.| 230 br.| 2395||Duane L. Huscher, Box 65, Lawton, Okla... ./BC Cont. 65 1100 hr.| 500 hr.| 1400 
Baker-Eberle Avia. Co., City Arpt., Detroit, Mich.| 105 Cont. 75 340 hr.| not kn. | 2325||Washington Pk. Arpt., Inc., Homewood, Ill... Lyc. 50 85 hr.) none 1390 
Chi. Avi. Corp., Curtiss Arpt., Glenvi., Il. ...|105 Cont. A75 400 hr.| 20 hr.) 2275||Dewey Eldred Fly. Serv., Lost Nation Rd., } 
Colo. Avia. Co., 426 U.S. Natl. B.B., Denver, || Willoughby, Ohio.....0..seeeeeeeeeee Lyc. 65 116 hr. 1375 
i dei ncusssbaeniresackedinnieke |105 Cont. 175 | 210hr.| yes | 2250)|Washington Pk. Arpt., Inc., Homewood, lll... lyc. 50 104 hr.| none | 1375 
P. J. Sones, Co., Haines City, Fla.......... 105 Cont. 75 230 hr.| none | 2250||Marlboro Airp., Farm Rd., Marlboro, Mass...|Model Bs Lyc. 65 
Safair, Inc., Roosevelt Fid., Mineola, N. Y...|SR-6 Lye. 225 80 hr. 2200 Dual 16N [365:10 | none | 1350 
P. J. Sones, Co., Haines City, Fla.......... |SR-6B Lyc. 245 590 hr.| 190 hr.| 2200||Walter D. Mauk, Mun. Arpt., Blackwell, Okla./Bit. 50 Lyc. 50 160 hr. newAug.| 1350 
Susquehanna Air Serv., Montoursville, Pa. . . |SR-5 lye. 245 920 hr.| 650 hr.| 2050) Northern Okla. Fly. Serv., P. O. Box 556, 
Northern Okla. Fly. Serv., P.O8 Box 556} || Blackwell, Okla... ..sceeeeeeeeeeceee lyc. 50 275 hr. 1300 
adinvel, Gils ccccccccccccssseesces SRSE lye. 225 950 hr.| 350 hr.| 2000||Dewey Eldred Fly. Serv., Lost Nation Rd., Seaplane just Moj. 
Walter D. Mauk, Municipal Arpt., Blackwell,| || Willoughby, Ohio... ...eeeeeeeeeeeeee Lyc. 65 600 hr.) just 
Ws ncbeccancnvecodsnasanaeebenven SR SE Lye. 225 950 hr.| engine | 2000)| Relicens| 1300 
Aero-Way's, Inc., Mun. Arpt., Cleveland, O../SR 5 Lyc. 325 409 br.| 350 hr.) 1850/|J. E. Badger, 1780 Green Rd., So. Euclid, O./BC '39 Cont. 65 145 hr.| top 
Franklin Rose Aircr., Bay Airdrome, Alameda, | 10/5 1300 
Bi 0069005600 swensisedeweseessen SR5C lyc. 260 2500 hr. 8 hr.| 1800 |Washington Pk. Arpt., Inc., Homewood, Ill... lye. 55 235 hr.| none 1295 
Matthews & Rap, Roosev. Fid., Mineola, N. Y./Sr.-Jr. lye. 215 550 hr.|Aug. '40| 1800) Ryan Air Serv., Decorah, la..... osenecese lyc. 50 295 he. 1250 
St. Louis Fly. Serv., Lambert Fid., Robertson,| ||\Four Lakes Avia. Corp., Royal Arpt., Madison, 
ibene00ss60cctscsccsseccoscvecesse |JRSR Lyc. R680 [1065 hr.) recently 1750)| ino 000606000 040500000k000esesne Deluxe BL Lyc. 65 469 br.) 363 hr.) 1235 
| 215 hp. ||Howard Fly. Serv., Box 565, Ames, lowa..... BL Lye. 65 675 hr.|100 bk. | 1200 

















96 FLYING and POPULAR AVIATION March, 1941 


FLYING and POPULAR AVIATION USED PLANE LISTING OF 
AUTHORIZED AIRCRAFT DEALERS 


| OVER- ] 
HAULED, PRICE | MODEL AND ENGINE 











] over. | 
HAULED PRICE 

















DEALERS MODEL AND ENGINE TIME DEALERS TIME 
Dufort Sch. of Aeron., Malone, N. Y........-+ BL Lye. 55 250 hr.|5/1/40 |$1200) |Aero Brok. Sane Metro. Arpt., Van eg Calif. B4000 Wright 175\2613 hr.| 86 hr.|$1450 
Avia. Serv. Co., Brainard Fid., Hartford, Conn.|BL Lyc. 55 255 hr. 1200| W.Arnet Speer,3330Barnett,San Diego,Calif.,B-4000 Wright J5-225.1348 hr.) 104 hr.| 1250 
Ryan Air Service, Decorah, lowa.........- BL Lye. 50 450 br.| 375 hr.) 1200) |Sky Harbor Inc., R. R. No. 11, Box 55, Indian, | 
O'Neal Aircraft Co., O'Neal Airport, Vin- Sy ee eee ene pare ee Speedwing Wright J65 | 800 hr.|July, 40) 1200 
cennes, Ind. cake. endeabdabanee® lye. 55 450 hr. no | 1200!|Melnnis Avia. Serv., Minn. Mun. Arpt., Min 
Clinch Fly. Sav. pa nek N, Pl, Nebr... |B Lye. 50 700 hr.| yes 1200 SE ERs Gia tonceso0nesaeeweeens B4000 Wright 2201590 hr.) 110 hr.) 1175 
Phillips Fly. Serv., Arpt., Mt. Pleasant, Mich. .. Lyc. 50 h.p 700 hr.| 100 hr.) 1175) Hass-Hill. Fly. Serv., Mun. Arpt., Evans., Ind... E-4000 Wright 175 1000 hr.| 100 hr.) 1105 
Bob Howe Gardner Airp., Gardner, Mass.... BL Lye. 50 h.p 44 hr. 1150|\N. Idaho Fly. Serv., Weeks Fid., Coeur D-' 
Phillips Fly. Serv., Arpt., Mt. Pleasant, Mich. . . Lye. 50h.p. | 925 hr.| 900 hr.| 1150 PR, Fionn: cbscccscdecsecesoons 4000 Wright J5-220 1100 hr.|1050 hr.| 1100 
Fred Helm, Zap, No. Dakota......... . |B.F Frnkin. 50 295 hr. 1150)|J. L. Schroeder, Inc., Rt.3,Box 117, Houston,| 4000 220 h.p. 650 hr. 1Ohr.; 950 
Hubert & Dillon Air Serv., Box 177-S, Veeews, a ee Te er re J5 Duster since 
DA dkdhdbnced erate aeeeeeeeNectces 39 Lyc. 50h.p. |1185 hr.|Nov. '40) 1150 overhaul 
H. C. Phillips, Arpt., Mt. Pleas., Mich. ...... Lyc. 50 700 hr. 650 hr.) 1150) | Art Whitaker, Portland Arpt., Portland, Ore. . Wright J-5 800 hr.| 780 hr. 875 
H. C. Phillips, Arpt., Mt. Pleas., Mich....... Lyc. 50 950 hr} 950 hr.) 1150) |Sky Harbor,Inc.,R.R.No.1 1,Box 551,Indian,Ind. Tank 115 78 hr. ship7-40 800 
Northern Okla. Fly. Serv., P. O. Box 556, Aero Serv., McKinley Arpt., Canton, Ohio... .|Trainer Wright Gipsy 96) 700 hr. Shr.| 800 
PY Cio ecdcreccdsonsorcecce Frnkin. 50 300 hr. 1100) |Calif Aircft. Corp., P. O. Box 170, Van Nuys, 
Howard Fly. Serv., Box 565, Ames, lowa... BL Lye. 50 800 hr.| just 1100 SERS ee eee ee eee Hisso E180 150 hr.) 775 
Art Whitaker Portland Airp., Portland, Ore... Lye. 55 1100 hr..1100 hr. 1075)|Al Leeward, New Kensington, Pa. - Challenger 185) 700 hr. 16hr., 765 
Narragan. Avi. Serv., R.I. State Arpt., Hill,R.! Cont. 50 600 hr.| 540 hr.| 1075)|St.Louis Fly.Serv.,Lambert Fid. ogee Mo.| Wright Gipsey| 480 hr.) just 745 
lovis A. Musgrove, Box 814, Morgantown, 90 h. p. | 
Dian redescoebcedereress:67 BL50 Lye. 50 550 hr.) now 1050) |St.Louis Fly. Serv.,.Lambert Fid.,Robertson,Mo. Wright 90 | 480 hr.|just ove.) 745 
Oscar L. Hostetter, York Arpt., Thomasville,Pa.|BL-T Lye. 50 | 550 hr.| none 1050 |Calkins Airer. Co., 1022 N. Atlantic, Spokane,| Warner 125/1447 hr.| plane &| 700 
Merrill Hale, Hillsgrove, R.1.......-.+- Frnkin. 50 Pees, SOO SUE Oi sesctanrsidcneteraninebnciese Eng. 30 
John P. Hall, West Haven Airp., West Maven: | hr. ago 
Pre rT Te Tet Cre Pree B Lye. 50 400 hr.| new 1045||Leeward Aircft. Sale, New Kensington, Pa....| Chall. 185 700 br.; 6h.) 695 
Duane L. Huscher, Box 65, Lawton, Oklo..... ae Frnkin. 50. |1200 hr.) 100 hr.) 1025) |V. S. King, Warren Arpt., Warren, Pa..... 2000 Tank 73-115! 725hr.| 40hr.) 525 
W.A. Crew Tw. i . Late '39 , 00 hr.| Major 1 i | 
Crews, 120 Ash, Blytheville, Ark a Lye. 65 bound 000 VERVILLE | 
Palmetto Air Schi.,Mun.Airp.,Sportanburg,S.C. BL Lye. 50 1000 | |Al Gillis Fly. Serv., Great Falls, Mont........ Wright 250/1200 hr. 10 hr.| 1400 
Palmetto Air Schi.,Mun.Airp.,Spartanburg,S.C. BL Lye. 65 1000) |J. C. Bashioum, 107 N. Gladstone Bivd., Kan- | 
Palmetto Air Schi.,Mun.Airp.,Spartanburg,S.C. BL Lye. 50 } 1000 SEES Oi doviakeadnwdhawew aie Air coach Wright J6-7 |1100hr.| 60 hr.| 700 
Palmetto Air Schi.,Mun.Airp.,Spartanburg,S.C.|BL Lye. 50 | 1000 | 
Johannesson Fly. Serv., Stevenson Arpt., Win- WACO | | 
PE ocucasctesrdesaubeesnevs A Cont. 40-3 1300 hr.\Dec. '39) 995) |Melinnis Avia.Serv.,Minn.Mun.Arpt.,Minn.,Minn.| UPF7 Cont. 220 105 hr.) new 7175 
Inter-City Flyg. Serv.,Mun.Arpt.,Ft.Wayne,ind Frnkin. 50 625 hr. S00 hr.. 980)|Mcinnis Avia.Serv.,Minn.Mun.Arpt.,Minn.,Minn, | UPF7 Cont. 220 360 hr.) new 6950 
Lovis A. Musgrove, Box 814, Morgantown, Parkersburg Fly. Serv., Arpt., Parkersburg, 
Wee WRi 6 cc0beeesreeenebsbueseesees BL-T Lye. 55 700 hr.| 200 hr. 950 By Pees p50 Neal ao wwe tied Ge Pawan ata Jacobs 330 | 100 hr. 6000 
Piedmont Avia.,Bx. 1941,Winston-Salem,N.C. '39 Frnkin. 50 543 hr., 43 br. | 950)|\Lane Avi. Corp., Cleve. Arpt., Cleve., Ohio. . .|ZGC Jacobs 285 | 800 hr.) 150 hr., 5500 
ago A. E. Padage, Wisconsin Rapids, Wisc....... Custom Jacobs 285 | 360hr.| 40hr.| 4500 
Dewey Eldred Fly. Serv., Lost Notion Rd., Falcon Aircraft, Inglewood, Cal............/F-+7 Jacobs 285 | 140 hr. | 4250 
I CEN co den bok bee oeean.s lye. 55 372 hr. 950)|Hawthorne Flying Serv., Mun. Arpt., Charles- | | 
Port Columbus Fly. Schi., Port Columbus, eC ZPF7 Jacobs 285 | 600 hr.| 250 hr.| 3500 
I Cirkc cet ovcesedeeeooce Lye. 50 975 hr yes | 950) |Muncie Avia. Corp., Muncie Airp.,Muncie,Ind.|Custom '36 Wright 285|1150 hr.|no time | 3500 
Hubert & Dillon Air Serv., Box 177-S, Tacoma, Hawthorne Fly. Serv., Mun. Airp., Charleston,|"37 2 pole Jacobsl5 3500 
i eidieiestaestbaeeKenesewed 38 Cant. A-40-A11 100 We. lew. 40). GOST GB. Conncicccccevcccvcvcscccesicscvces ZPF6 MB 285 h.p.| 760 hr.| 320 hr. 
Jersey Fly. Serv., Oakland, N. J.......... BF Frnkin. 50 800 hr.| none 875) | Air Serv., Inc., Mun. Arpt., Denver, Colo... ... 1935 Cus. Jacobs 225 | 950 hr.| no time | 3200 
since Daitz Fly. Corp., Roosevelt Fid., Mineola,N.Y.|CUC Wright 250) 315 hr. 15 hr.| 2850 
rebuilt R. Turner Aero Corp., Indianapolis, Ind. ..... Jacobs 225 | 2750 
Dufort Schl. of Aeron., Malone, N.Y... ...... BF Frnkin. 50 750 hr.| being 875) |Hylan Fly. Serv., Inc., Arpt., Rochester, N. Y... . jYOC Jacobs 225 | 422 hr.|Apr. '39| 2600 
ov'rhaul E. W. Wiggins Airways, Inc., Providence, R. |./C Wright 285| 350 hr.| recently; 2500 
Jesse Jones, Mun. Arpt., Lancaster, Po......|B C Cont. 50 300 hr.| none 800) |Krantz Aeronautical Serv., Pt. Erie, Erie, Pa... |C6 Wright 320) 650 hr.) 200 hr.| 2500 
Jesse Jones, Mun. Arpt., Lancaster, Po......|1939 Cont. 50 400 hr 50 hr.) 800} |inter City Airlines, Mun. Arpt., E. Boston, Mass.|Cabin Jacobs 225 | 845 hr.| 215hr.| 2475 
Jennings Bros., No. Grafton, Mass........- Cont. 40 660 hr.| 100 hr.; 800||/Bowman Fly. Serv., Arpt., Keene, N.H....... NKC-S Cont. 210 550 hr.) 145 hr.) 2300 
Stinson Flyg. Corp., Glendale, Colif........ Cont. 40 1100 hr.) 170 hr. 760)|Aviation Serv. Co., P.O. Box 32, Brainard! | | 
Cape Aircraft, Inc., Falmouth Arpt., Hatch-| | OE ae yoc Jacobs 225 | 700 hr.| 200 hr.) 2250 
ville, Mass... .. er ar a ee Mod. A'38 Cont. A-40 | 900 hr.) 140 hr.) 750)|Wallace Aircraft Co., Clarcona, Fia........ |S Jacobs 225 450 hr. | 2250 
Ryan Air Service, Decorah, lowa.......... Cont. 40 326 hr | 750)\\Avia. Serv. Co., Brainard Fid, Hartford, Conn.|YOC Jacobs 225 710 hr.| 210 hr.| 2250 
Orangeburg Fly. Serv., Inc., Box 250, Or- Inter City Airlines, Boston Mun. Airp., East| 
angeburg, S. C...... 2... eeeeeeeeecees “a” Cont. 40 500 hr.| 100 hr.| 750); Boston, Mass.........cceeeeeccceeees Cabin Jacobs 225 | 845hr.| 213 hr.| 2175 
Reifenberg Avia., Inc., St. Johns, Pa. .|Mod. A'38 Cont. A-40-4) 275 hr.) 25 hr.) 750/|N. 8. McCray, Arpt., Jamestown, N.Y....... CSTD Jacobs 225 | 410hr.| 250 hr.) 2100 
Ryan Air Service, Decorah, la. Conti 40 326 hr. | 750)|Sioux Skyw. Mun. Arpt., Si. Falls,S.D....... 36 Custom Jacobs 22514) 625 hr.) SOhr.| 2100 
Orangeburg Fly. Serv., Box 250, renee. E. W. Wiggins Airwys., Inc., Providence, R. |.|F3 Jacobs 225 | 600 hr.| recently} 2000 
Es ccneckeeweecbtecneu cosas A’ Cont. 40 500 hr.| 100 hr.) 725)|). Ruzuika, Circus City Arpt., Peru, Ind....... Cabin Jacobs 225 700 hr.| 110 hr.| 2000 
Sweet Fly. Serv., Visalia Mun. Arpt., Vis., Cal.|A Cont. 50 839 hr.) 100 hr.) 725)|J.L. Wells, 106 W. Main, Avon Park, Fla..... YKC Jacobs 225 | 650 hr.| 200 hr.| 2000 
Duane L. Huscher, Box 65, Lawton, Okla....|A Cont. A40 |1000 hr.) 700 hr.| 700))R. K. Benson, 232 Keller Ave., Kenmore, N. Y..|YKC Jacobs 225 | 800 hr.|6/15/40| 1950 
B. F. Sponamore, 710 5 St., Dodge City, Kans.|Model A Cont. A40-4) 600 hr | 7O0O0}/H. G. Phillips, Arpt., Mt. Pl, Mich........... Cont. 210 500 hr.| 200 hr.| 1700 
A. R. Smith, Mun. Arpt., Aberdeen, Miss... . Cont. 40 750 hr.jOct. Ist} 700!|Phillips Fly. Serv., Arpt., Mt. Pleasant Mich. . .|Cabin Cont. 210 475 br.| 340 br.| 1700 
Carnahan Flyg. Serv., Bloomington, Ill...... Cont. 40 | 507hr.| 100hr.| 7O00/|L.H. Melter, Solon Arpt., Solon, Ohio....... YKC Jacobs 225 | 650 hr.| 450 br.| 1700 
Clinch Fly. Serv., Mun. Arpt., N. Pl., Nebr. ../A Cont. A40 850 hr.| 7OO hr.| 700)|R. K. Bensen, 232 Keller Ave., Kenmore, N. Y..|Cabin & SC Cont. 210 875 hr.|10/ 40 1575 
Merrill Hale, Hillsgrove, R.1..........-+-+ Cont. 40 {1081 hr.| 100 hr.| 695))Bill LePine Tri-Cities Airp., Endicott, N.Y... .. UEC Cont. 210 | 500 hr.| 500 hr.| 1500 
Springfield Avia. Mun. Airp., Springfield, Ii!.|1937 Cont. A-40 375 hr.| 650) |Falcon Aircraft, Inglewood, Cal...........+ Cabin Cont. 210 800 hr.| 150 hr.) 1495 
Utah Pacific Airways, Inc.,Box 1187,Ogden,U Cont. 40 1200 hr.; 1050 hr.| 650!/R. E. Lee, Mun. Arpt., Rocky Mount, N.C...... UEC Cont. 210 87) hr./9 /40 1380 
Reifenberg Avia., Inc., St. Johns, Pa........|/A1938 Cont. A40-4| 450 hr.) 22hr.| 650|/Red Bank Arpt., Inc., Red Bank, N.J......... Cabin YKC Jacobs 225] 950hr.| 95hr.| 1350 
Whicker Fly. Serv., Mun. Arpt., Ft. Wayne,ind Cont. 40 750 hr.| 60 hr.| 650)|Arents Air Serv., Armonk, N. Y..........+- OEC Kinner 210 | 775hr.| 40 hr.| 1275 
Fox Valley Fly. Serv., Arpt., Aurora, Ill... .. 1937 Cont. A-40 | 865hr.) now | 650)|/Rocky Mt. Fly. Serv., Mun. Serv., Roc. Mt., N.C./UEC Cont. 670-210] 860 hr.|1937 hr.| 1250 
Sky Sport, Inc., Cincinnati Arpt., Sharonville,O Cont. 40 975 hr.| 800 hr.| 650/|W. P. Snyder, 417 W. Mulberry,Kokomo,Ind.|Taperwing J5-9-220 650 hr.| 200 hr.) 1225 
R. E. Lee, Mun. Arpt., Rocky Mount, N.C...... | Cont. 40 465 hr.| 9/40 650) | Arent Air Serv., Armonk Village, N.Y....... yec Kinner 210 | 825 hr.) 750 hr.) 1100 
J. L. Wells, 106 W. Main, Avon Park, Fla... Cont. 40 690 hr.| 100 hr.) 650)|\wW. P. Synder, Mulberry St., Kokomo, Ind..... Taperwing Wright yes 1100 
H. G. Phillips, Arpt., Mt. Pl., Mich.......... Cont. 40 | 700 hr.| 600 hr.) 650 St. Louis Fly. Serv., Lambert Fid., Rob., Mo... .|F War-scarab|1158 hr.| recently} 1100 
Jersey Fly. Serv., Oakland, N. J.......+--: A Cont. A40 595 hr.| none | 625) J. F. Barham, Airprt., Santo Rosa, Cal....... RNF Warner 125|1800 hr.| 200 hr.| 1095 
since } Southern Air Serv., Memphis, Tenn.......... Warner 125|1000 hr.| recently) 1050 
’ ’ | rebuilt | Aviation Serv. Co., Inc., Brainard Fid., Hart- | 
Chas. Ferris, Hillside, Il........-+.++0-0+> |A Cont. A40 | 900 he.) 750 hr.) 575)) ford, Conn......0-eessserecereeseees Qpc Cont.165 | 480hr.| 180 hr.| 1000 
Cape Aircraft, Inc., Falmouth Arpt., Hatch-| } Avia. Serv. Co., Brainard Fid, Hartford, Conn. |QDC Cont. 165 |1042 hr.) 182 hr.| 1000 
Cr Model A Cont. A-40 | 340hr.| just | 550! \Seider Fly. Serv., S.A.M. Arpt., Youngs., Ohio.|St.-Wing Wright 220] 800hr.) 80hr.| 995 
Hobl-May Air Serv., N. O. Arpt., New Or., La.|A Cont. 40 1000 " 150 my 500! iRanger Flyg. Serv., Ranger, Texas......... RNF Warner 125|1050 hr. (1939) | 975 
| N.Air Serv.,Gr.Ra.Arpt.,Grand Rapids,Mich.|KNF Kinner 100 | 962hr.| yes 950 
TRAVELAIR Aero Serv., Inc., McKinley Arpt., Canton, Ohio.|Str.-Wing Wright J-5 | 800hr.) SOhr.| 950 
Falcon Aircraft Corp., L. A. Mun. Arpt., Ingle- | } J. Jones, Mun. Arpt., Lancaster, Pa.........++ Kinner 125 |1200 hr.| SOhr.; 900 
Piet. cohdvivanictserencses Osprey Wright 250) 814 hr.) 134 hr.| 2750//Racine Fly. Serv., Arpt., Racine, Wise........ Taperwing Wright 250] 385 hr.| 370hr.| 850 
E. W. Wiggins Airways, Norwood, Mass.... $-6000-B 1000 hr.| recently; 1600 
Lynchburg Air Trans. & Sis., Preston Glenn Wright J5 
Sapte, CHG, VO@icccccccccccccsecs 4000 225 h. p. | 800 hr.| now 1500 WELCH 
J. S. Barham, Arpt., Santa Rosa, Cal........ 12W2002 War-Scarab Hawthorne Fly. Serv., Mun. Airpr., Charleston, 
125 h.p 2000 hr. i Eicesnteposdrtcvcssbaneeeeseeons Ww5M Cont. 40 500 
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TAKE “’PRIZE-WINNING”’ 


PICTURES 





WITH YOUR CAMERA ALL YEAR ‘ROUND! 





THESE TWENTY AUTHORITATIVE POCKET-SIZE 
PHOTOGRAPHIC TEXT BOOKS SHOW YOU HOW 


No. 1—YOUR C —* AND HOW 
IT WORKS by W. Dobbs and 
Charles A. Savage. Se sie ction, use, fo- 
cusing,com posing, lenses,shutters,mak- 
hg an exposure, filters, problems, etc 
No. 2—DEVELOPING, PRINTING, 
AND ENLARGING by Al and De- 
Vera Bernsohna. Elementary, ad- 
vanced developing, types of printing. 
elementary, advanced enlarging, etc 
"ILTE 





No. 3—FIL RS AND THEIR USES by W. Bradford 


Shank, Light, film sensitivity, 
screens, color separation, lens shade, 
No. 4—COMPOSITION FOR TH 
Kenneth Heilbron 


types of filters, polarizing 
problems, etc 


E AMATEUR by 


Joining subject and picture, the pic- 


ture as a whole, masses and accents, tone, lines, rhythm, ete 
No. 5—MOVIE MAKING FOR THE BEGINNER by 


Herbert C. McKay, 


F.R.P.S. Modern movies and cam- 


eras, using the camera production, titling, projection, etc. 


No. 6—COLOR IN PHOTOGRAPHY b 
rypes of —— 
wash-off re lief printing, chromatone printing, etc 


No. 7 


y Ivan Dmitri. 
separation negatives, density scales, 


CHII D PHOTOG RAPHY by Harold Lambert. 


ameras and equipment, taking the shot, posing, finishing 


and processing, do's and don'ts, etc 
No, 8 


posing, background, etc 
eyebrows, lips 


ghting 

ur, eyes 
No. 9 
standing collection of the 
und hints on every phase 





onsarnpouoid 


AMATO EA 


NOLLQY QMIMEYHODLOM A 


ROCA TREND BAA 


AMEYeOOLONE © 


WORLD ONE AABOE + 


make-up, etc 
NERS 


AMGEN HA 


AMAYWOOLOMd BOs LaeeTTO 
OMINMO VEEPEYO WOU BHD aL 


HOME PORTRAITURE AND MAKE-UP by 
Maurice Seymour and Syd Symons. Part I: 
Part Il 
powdering, 
rRICKS FOR CAMERA OW 


Tools, 
Restyling con- 


AD out- 


latest and most valuable kinks 
of amateur photography 


ARI ONY ALI BH 





] DEALERS! Check your stock. 


Order today. 





No. 10—A GLOSSARY FOR PHOTOGRAPHY. Com- 
piled by Frank Fenner, Jr. Over 3,000 words havi 
photographic significance are defined. They cover still an 
motion- pa oe ge in black-and-white and color. 
No. 11—OU Tboo OTOGRAPHY by Samuel 
Grierson. A comprehensive coverage of the picture possi- 
bilities found outdoors; landscape, pictorial, seascape, etc. 
No. ae est PHOTOGRAPHY by Hillary G. 


Bailey, F.R.P.S. Posin lighting, and exposure for 
cng eee table-top, stili-life, ete 
3—FLASH PHOTOGRAPHY by Rus Arnold. 


Flash’ equipment, synchronization, exposure, indoor and 
outdoor work at night or in daytime, ete 
No. 14—PHOTOGRAPHING ACTION by Victor De 
Palma. Selecting shutter speed for motion. Special dis- 
castes of action photography outdoors and indoors 
15—MANUAL OF ENLARGING by Stephen 
White, A.R.P.S. Complete guide to projection printing. 
rinting ere paper selection, etc 
io. 16—MINIATURE CAMERA TECHNIQUE by 
Fenwick G. Small. 
gael in shooting, 
PH 


Discusses miniature cameras, special 


fine grain oe ve NSES A Rn sh etc 
OGRA 4g 3 HU 


TERS by Richard W. Clair, A.R.P.S Photographic 
optics; camera lenses; suxiliary lenses and shutters, ete 
No. 18—PHOTO TRICKS AND EFFECTS by Jacob 
Deschin, A.R.P.S. Montage, double cnpenmen. ‘solariza- 
tion, and other odd effects obtained by photography 

No. 19-—-SELLING YOUR PICTURES by Kurt S. Saf- 
ranski. Markets, saleable material, legal aspects, and nu- 
merous hints on making money with your camera 

No. 20—DARKROOM HANDBOOK—AND FORMU- 
LARY by Morris Germain, A.R.P.S. Formulas for film 
and paper developers, fixing baths, fw ae om reducers, 
toners; darkroom plans, equipment. technique. etc 





ABATED NI ATI) 








Are you getting your share of good pic- 
tures? . “prize-winning” that 
every camera owner deserves and has a 
right to expect? If you’re not, you need 
the Little Technical Library PHOTO- 
GRAPHIC SERIES! Here, in 
informative and fascinating volumes, 
photography’s foremost authorities show 
you the way to “prize-winning” pictures. 
Yes, camera fans, such noted photog- 
raphers as Ivan Dmitri, Jacob Deschin, 
A.R.P.S. and Hillary G. Bailey, F.R.P.S., 
bring you the answers to every photo- 
graphic problem. Each of these handy 
pocket-size text books is complete in it- 
self, brilliantly illustrated, beautifully 
printed and richly bound. Get a set of 
these authoritative photographic books 
today, or a volume a week, and collect on 
fun, thrills and “prize-winning” pictures 
with your camera all year ‘round! 


shots 


twenty 





Little Technical Library 


PHOTOGRAPHIC SERIES 
AT ALL LEADING BOOK AND CAMERA STORES 





“*"*Or-Clip Convenient Coupon"""*" 


LITTLE TECHNICAL LIBRARY, Dept. 834! 
608 South Dearborn Street, Chicago, Ill. 


Please send me the books PHOTOGRAPH 
SERIES whose numbers | have cit i below If 
am not completely atisfied, | have th ge ¢ 
returning them within five days f fund in full. § 


2 3 a 5 6 7 8 

11612 +=«43 vad 15 16 17 18 
Send the complete set (20 volumes 

CO) Send C.0.D. postage adde« 





ADDRESS 





SITY & STATB. ..ccccccccccccccccccess 


(GOc each outside of U. S. A.—Payment with order 
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Ask for LUSCOMBE Demonstiations and 


ARIZONA 
Southwest Airway, Inc. 
Sky Harbor Airport, Phoenix 


ARKANSAS 


Upton & Bowen 
West Memphis 


CALIFORNIA 

Falcon Aircraft Corporation 

Los Angeles Municipal Airport, 
Inglewood 

Mouton & Clyde 

San Francisco Airport, 
San Francisco 

Willess Flying Service 

Shandin Hills Airport, 
San Bernardino 

COLORADO 

Massey & Ransom Flying Service 

Fort Collins and Municipal 
Airport, Denver 

DISTRICT OF COLUMBIA 

Cloud Club, Inc. 

1302 New Jersey Ave., N.W. 

Washington 


FLORIDA 

Southern Sales Corporation 

Lynch Building, Jacksonville 

J. L. Wells 

Avon Park 

Aircraft Sales of Florida 

1217 Biscayne Boulevard, Miami 

R. G. Kingston 

Fort Myers Beach 

Clarence W. Ludwig 

Peter O’Knight Airport, Tampa 

IDAHO 

Caikins Aircraft 

North 1022 Atlantic 

Spokane, Washington 

ILLINOIS 

Midwest Aviation Sales 

S‘inson Airport, La Grange 

Maynard Dowell 

1316 North Hudson, Chicago 

Harold Rasmussen & Robert 
Shunning 

Moline Airport, Moline 

Turgeon Flying Service 

Sky Harbor, Northbrook 

INDIANA 

Warsaw Air Service 

Warsaw 

Luscombe Air Service 

Municipal Airport, Anderson 

Mannix Luscombe Sales 

115 West 34th, Indianapolis 

Edward A. Rodefeld 

1916 E. Main St., Richmond 

Carl Weber 

1616S. Kentucky Ave., Evansville 


1OWA 

Iowa Airplane Company 
Municipal Airport, Des Moines 
LeRoy Murphy 

Sioux City 


FLYING and POPULAR AVIATION 


The authorized LUSCOMBE AIRPLANE Distributors and 
Dealers listed below, will gladly give demonstrations, 


and full information regarding FREE flying instruction: 


KANSAS 

C. W. Peterson 

Municipal Airport, Salina 

KENTUCKY 

Harkleroad Motor Co. 

Corbin 

LOUISIANA 

Vincent Aeronautical 

New Orleans Airport, New Or- 
leans 

Cliff Stovall 

934 Kings Highway, Shreveport 


MARYLAND 
Doug Schall Aircraft Sales 
33 Claggett Road, Hyattsville 


MASSACHUSETTS 

Cape Aircraft, Inc. 

Falmouth Airport, Hatchville 
Lazy Eight Flying Club, Inc. 
Westboro 

MICHIGAN 

Leonard Flying Service 

City Airport, Detroit 

Roger Parrott 

Kalamazoo Airport, Kalamazoo 


Stuart Weeks 
Port Huron Airport, Port Huron 


MINNESOTA 

C. E. Omdalen 

624 East 15th St., Minneapolis 
H. L. Peterson 
Williamson-Johnson Airport 
Duluth 

Dwight E. Darkow 

Crookston 

David G. Rall 

International Falls 

O. S. Truesdell 

Albert Lea 

MISSISSIPPI 

Robert G. Draper & Company 
Greenwood 

MISSOURI 

Consolidated School of Aviation 
112 Sprigg Street 

Cape Girardeau 

Luscombe Airplane Distributors 
1260 West 59th, Kansas City 
MONTANA 

Walter Bakke 

Missoula 

NEBRASKA 

Krantz Airways 

Municipal Airport, Omaha 
NEW JERSEY 

Panter-Fields, Inc. 

350 Maple Ave., Perth Amboy 
Red Bank Airport, Inc. 

Red Bank 

Helen Duffy 

7427 Boulevard East 
Woodcliff 

William LeBaw 

415 Prospect Ave., Asbury Park 


NEW MEXICO 
Robert C. Hunton 
Elks Club, Albuquerque 


NEW YORK 

Aircraft Unlimited 

Roosevelt Field, Mineola, L. I. 
Arents Air Service 

Westchester Airport, Armonk 
Carl Evers Flying Service 

247 Park Avenue, New York City 
George Kent 

Jericho Turnpike, Hicksville, L. I. 
W. F. Luke 

Schenectady County Airport 
Schenectady 

Troy Flyers, Inc. 

Troy Airport, Troy 

NORTH CAROLINA 

Gastonia Aviation Service, Inc. 
Gastonia Airport, Gastonia 


NORTH DAKOTA 

Dan Carver 

Fargo 

OHIO 

Luscombe Ohio Airplane Sales 
2364 Hollywood Avenue, Toledo 
Harrington Air Service 
Mansfield Airport, Manstield 
Queen City Flying Service 
Lunken Airport, Cincinnati 
OKLAHOMA 

Cooley & Vanselous 

3051% East Grand, Ponca City 
Southern Aviation, Inc. 
Municipal Airport, Oklahoma City 
OREGON 

Commercial Aircraft Co., Inc. 
Swan Island Airport, Portland 
PENNSYLVANIA 

Aero-Technical Industries, Inc. 
118 Sixth Street, Pittsburgh 
Eugene Geuther 

Lansdale Airport, Lansdale 

W. B. Skelton 

Municipal Airport, Greenville 
Philadelphia Skyport 

Pier 3, South Wharves 
Philadelphia 

Pittsburgh Aircraft Sales 

36 Shady Drive W., Pittsburgh 
Wings Field 

Ambler 

RHODE ISLAND 

Ann W. Kenyon 

175 Upton Avenue, Providence 
SOUTH CAROLINA 


Carolina Luscombe Sales Co. 
Box 222, Laurens 


SOUTH DAKOTA 

Sioux Skyways, Inc. 
Sioux Falls 

Guy Jacobs 

Spearfish Normal School 
Spearfish 


PRINTED IN U. S. A. 


March, 194! 


Information: 


TENNESSEE 

Knox-Flite, Inc. 

Municipal Airport, Knoxville 
Long Island School of Flying 
Kingsport 


TEXAS 
Campbell Aircraft 
Love Field, Dallas 


Sam H. Coffman 
Commercial Airport, Route 5 
Wichita Falls 


Luscombe Sales Agency of 
Houston 


7400 Washington, Houston 


T. M. Lytle 

202 Humble Building, Houston 
Robert Miller 

McAllen 


William E. Mueller 
1007 N. Mesa, El Paso 


UTAH 


Jaren L. Jones 
Continental Bank Building 
Salt Lake City 


VERMONT 
Fli-Rite School of Aviation 
Burlington 


VIRGINIA 
Joseph Burton 
Richard Byrd Airport, Richmond 


Robert D. Irvin 
Municipal Airport, Roanoke 


WASHINGTON 


Calkins Aircraft Company 
North 1022 Atlantic, Spokane 


WEST VIRGINIA 

South Charleston Flying Service 
3703 Washington Street 

South Charleston 


WISCONSIN 

A. E. Padags 

Tri-City Airport, Wisconsin Rapids 
Gilbert H. Jackson 

420 Melvin Ave., Racine 


Lange Aviation Corp. 
Box 1098, Milwaukee 


Stiles Whipple 
947 Vernon Ave., Beloit 


WYOMING 
Plains Airways 
Cheyenne 

T. K. Lee 
Powell 


Oliver M. Wallop 
Sheridan; Post Office, Big Horn 
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